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(57) Abstract 



Compounds orformula (I) wherein W is a carbonyl, sulphonyl or sulphinyl group, and X is a carbonyl, sulphonyl or sul- 
phinyl group or -C(0)-CH2- (in which the carbonyl group is bonded to Y), provided that at least one of W and X contains 
carbonyl, Y is R7-O- or R7-N(R8)- (wherein R7 is H or Cj to Cjs hydrocarbyl, up to two carbon atoms of the hydrocarbyl 
moiety optionally being replaced by a nitrogen, oxygen or sulphur atom provided that Y does not contain a -0-0- group, 
and Rg is H, Ci to C3 alkyl, carboxymethyl or esterified carboxymethyl), Z is selected from (i) -O-Rg, (ii), (iii), (iv), wherein 
R9-R13, Q, Q\ G, T, A, B, a and b are as defined in claim 1 ; or Z is absent and W is H, Rj is H, methyl, halo, carboxy, ester- 
ified carboxy, amidated carboxy, carboxymethyl, esterified carboxymethyl or amidated carboxymethyl, R2 is selected from 
the groups recited above for R| ; R3 and R4 (or each R3 and R4 group, when m or n is 2 or more) are independently selected 
from halo, amino, nitro, cyano, sulphamoyl, Cj to C3 alkyl, Cj to C3 alkoxy, carboxy, esterified carboxy and amidated car- 
boxy, R5 and R^ are independently selected from H and the groups recited above for R3; m, n = 0 to 4, with provisos as 
given in claim 1 and pharmaceutically acceptable salts thereof, are ligands at cholecystokinin and/or gastrin receptors. 
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1 

BICYCL0[2,2.2;i OCTANE DERIVATIVES AS CHOLESTOCYSTOKININ INHIBITORS 

This invention relates to bicycle [2. 2. 2] octane derivatives, and 
more particularly to bicyclo[2.2.2]octane derivatives vySiich bind 
5 to cholecystokinin and/or gastrin receptors. The invention also 
relates to methods for preparing such bicyclo[2.2.2]octane 
derivatives and to coirpounds which are useful as intermediates in 
such methods. 

0 Gastrin and the CCK's are structurally-related neuropeptides which 
exist in gastrointestinal tissue and in the CNS (see Mutt V., 
Gastrointestinal Horrrones . Glass G.B.J. , ed., Raven Press, N.Y. , 
p 169 and Nisson G., ibid , p. 127) . 

5 Gastrin is one of ' the three primary stimulants of gastric acid 
secretion. Several forms of gastrin are foxand including 34-, 17-, 
and 14-amino acid species with the minimum active fragment being 
the C-terminal tetrapeptide (TrpMetAspPhe-NH.) which is . reported 
in the literature to have full. pharmacological activity (see Tracey 

0 H.J. and Gregory R.A. , Nature (London), 1964, 204, 935). Much 
effort has been devoted to the synthesis of analogues of this 
tetrapeptide (and the N-protected derivative Boc-TrpMetAspPhe-NHj) 
in- an attenpt to elucidate the relationship between structure and 
activity. 

5 

Natural cholecystokinin is a 33 amino acid peptide (CCK-33), the 
C-terminal 5 amino acids of . which are identical to those of 
gastrin. Also found naturally is the C-terminal octapeptide (CCK- 
8) of CCK-33. 

0 * 

The cholecystokinins are reported to be iirportant in the regulation 
of appetite. Ttiey stimulate intestinal motility, gall bladder 
contraction, pancreatic enzyme secretion, and are known to have a 
trophic action on the pancreas. They also inhibit gastric emptying 
5 and have various effects in the CNS. 

Conpounds vhich bind to cholecystokinin and/or gastrin receptors 
are iirportant because of their potential pharmaceutical use as 
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antagonists of the natural p^tides. 

A nxmiber of gastrin antagcaiists have been proposed for various 
therapeutic applications, including the prevention of gastrin- 
5 related disorders, gastrointestinal ulcers, Zollinger-Ellison 
syndrone, antral G Cell hyperplasia and other conditions in which 
lowared gastrin activity is desirable, ihe hormone has also been 
, shown to have a trophic action on cells in the stcnach and so an 
antagonist may be expected to be useful in the treatment of 
10 cancers, particularly in the stomach. 

Possible therapeutic uses for cholecystokinin antagonists include 
the control of appetite disorders such as anorexia nervosa, and the 
treatment of pancreatic inflaitmation, biliary tract disease and 
15 various psychiatric disorders. Other possible uses are in the 
potentiation of opiate (e.g. morphine) analgesia, and in the 
treatment of cancers, especially of the pancreas. Moreover, 
ligands for cholecystokinin reciters in the brain (so-called CCa^ 
reciters) have been claimed to possess anxiolytic activity. 

20 

According to the present invention, there are provided conpounds 
for use in ther^jy (and particularly for vse as gastrin and/or OCX 
antagonists) , such compounds being of the formula 




25 vdierein 



W is a carbonyl, sulphonyl or sulphiryl group, and X is 
a carbonyl, sulphoryl or sulphinyl group or -C(0)-CH2- 
(in vdiich the carborr^l group is bonded to Y) , provided 
that at least one of W and X contains carbonyl. 



30 



Y is Rj-O- or Rn-N(Ri)- (V(4ierein R- is H or C, to Cu 
lydrocarbyl, up to two carbon atoms of the hydrocarbyl 



-1L 
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moiety optiohally being replaced by a nitrogen, oxygen or 
sulphur atom provided that Y does not contain a -O-O- 
group, and Re is H, Cj to C3 al)^l, carboxyirethyl or 
esterified carba^^mitethyl) , 



^ Z is selected from 

i) -0-R, 

vgherein R9 is H, Cj to Cg all^l, phenyl, stibstituted 
10 phei^l, benzyl or substituted ben^l; 



15 



20 



25 



30 



ii) 

— H 



? 



wherein Q is H, Q to Q h/drocarbyl# ox -Riq-U, wherein 
Rio is a bond or Cj to C-, alkylene and U is aryl, 
substituted aryl, heterocyclic, or substituted 
heterocyclic, 



? ?li . ^12 



-Q' 



— N-(CH)a-{CH2)b- 
iii) Ri:) 

G 
I 

T 

wherein a is 0 or 1 and b is from 0 to 3, 
Rii is H or methyl, 

Ri2 is H or mettyl; or R.^. is CH^= and Q' is absent; or 
Rii and Rx2 are linked to form a 3- to 7-membered ring, 

Ri3 is a bond or to C hydrocarbylene, 

G is a bond, -CHOH- or -C(0)- 



Q' is as recited above for Q or 
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10 



15 



20 



-Rio-(C(0))d-L-(C(0))^-Ro (v^erein and Rjo are as 
defined above, L is 0, S or -N(R„)-, in vdiich R„ is 
as defined above for Re, and d and e are 0 or 1, 
provided that d+e<2) ; or Q' and R12, together with the 
carbon atom to vdiich they are attached, form a 3- to 
7-ineiribered ring, 

Q is as defined above; or Q and Rj, together form a 
group of the formula -(CH2)£-v-(CH2)g- viierein V is 
-S-, -S{0)-, -S(0)2-, -CH,-, -CHOH- or -C(0)-, f is 
from 0 to 2 and g is from 0 to 3; or, when Q' is 
-Rio-U and U is an aromatic group, Q may additionally 
represent a mettylene link to U, which link is ortbo 
to the R,o link to U, 

T is H, - cyano, Q to C, alkyl, -CHjOH, carboxy, 
esterified carbo5<y or amidated carboxy; or 



iv) 



^15 A- 



H 



wherein A and B are independently a bond or Cj to C3 
alkylene, provided that A and B together provide 
. from 2 to 4 carbon atoms in the ring, and Rio 
are as defined above, and Rc is as defined above 
25 for Rfl 

or Z is absent and W is H, 



Ri is H, iretb^l, halo, carbojc/, esterified carboxy, 
amidated carboxy, carboxymetl:vl, esterified carbojQTnetiyl 
or amidated carboxymethyl, 

R2 is selected from the groups recited above for R, ; or, 
vdien Z is absent and W is H, R may additionally 



wo 93/16982 



5 



PCT/GB93/00346 



represent -C(0)-Z' wherein Z' is selected f ream the groups 
recited above for Z; or Rj and Rj together form a second 
bond between the carbon atoms to vAiich they are attached, 

R3 and R4 (or each Rj and Rj group, when m or n is 2 or 
more) are independently selected from halo, amino, nitro., 
cyano, sulphamcyl, C, to C3 all^l, d to C3 alkoxy, 
carboscy, esterified carboxy and aznidated carboo^ 

R5 and Re are independently selected from H and the groups 
recited above for Rj 

m is frcm 0 to 4, provided that m is not more than 2 
unless Rj is exclusively halo, 

n is from 0 to 4, provided that n is not more than 2 
unless R4 is exclusively halo, 

or pharmaceutically acc^table salts thereof. 

Compounds according to the above definition are believed to be 
novel per se, provided that 

if one (but only one) of R, and R. is methyl, m and n are 
not both 0, 

Z is not methojQ^ v^en Y is methoxy, 

Z and Y are not trans to each other v\*ien Z is Rj-O- and 
Y is R7-0- , and 

if Z is absent and Rj and R.. are both H, Y is not R7-0-. 

The term "hydrocarbyl " , as used herein, refers to monovalent groups 
consisting of carbon and hydrogen. Hydrocarbyl groups thus include 
alkyl, alkenyl, and allq^l groxjps (in both straight and branched 
chain forms), cycloallcyl (including polycycloalkyl) , cycloalkenyl , 
and aryl grovps, and combinations of the foregoing, such as 
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alk/laryl, alkenylaryl, allqTrylazyl, cycloalkylaryl, and 
cycloallcKylaryl groups, 

A "carbocyclic" grov^), as the term is used herein, ccnprises one ''^ 
5 or more closed chedns or rings, viiich consist entirely of carbon 

atoms. Included in sudi grot^js are alicyclic. groups (such as ^ 
cyclcproEYl, cyclobut^l, cyclopentyl, cyclohe^qrl and adamantyl), 
groi5)s containing both allcyl and cycloal]^^! noieties (such as 
methyl adamantyl) , and aromatic groups (such as phenyl, naphthyl, 
10 indai^l, fluorenyl, (1,2,3,4) -tetralydronaphtlyi, inderyl and 
isoindenyl) . 

Uie term "ajyl" is used herein to refer to aromatic carbocyclic 
groups, including those mentioned above. 

15 

A "heterocyclic' groi^ ccnprises one or more closed chains or rings 
vMch have at least one atom other than carbon in the closed c±ain 
or ring. Exanples include thieryl, furanyl, pyrrolyl, imidazolyl, 
RS^zolyl, thiazolyl, isothiazolyl, oxazolyl, pyrrolidinyl, 

20 pyrrolinirl, imidazolidinyl, imidazolin/l, pyrazolidiiyl, 
tetrahydrofuraryl, pyraiyl, pyronyl, pyric^l, pyraziiyl, 
pyridazinyl, piperidyl, piperazinyl, morpholin/1, thionaphtlvl, 
benzofuraiyl, isobenzofuryl, indolyl, . oxyindolyl, isoindolyl, 
indazolyl, indoliryl, 7-azaindolyl, isoindazolyl, benzppyraiyl, 

25 coumarinyl, isocoumariiyl, guinolyl, isoquinolyl, naphthridinyl, 
cinnolinyl» quinazolinyl, p/ridppyric^l, benzoxaziiyl , 
• quinaxadinyi, {Siramenyl, chrcmaiyl, isochromanyl and carboliir^l. 

The term "halogen", as used hereiii, refers to any. of fluorine, 
30 chlorine, bromine and iodine. Most usually, however, halogen 
substituents in the conpounds of the invention are chlorine or 
fluorine sxabstituents . , 

k 

Preferably, m and n are both 0 . However, v4ien m and n are not both 
35 0, R3 and are preferably selected from halo, amino, nitro, 
cyano. sulphamcyl, Cj to c, all^ri and C, to C, alkoxy. As mentioned 
above, vAien m or n is 2 or more, each R, and R4 group is 
independent of the others. For exanple, the conpounds of the 



wo 93/16982 



7 



PCr/GIB93/00346 



invention may include two different R, groups. 

Particularly preferred groups for and R« are hydxogen and the 
grot:?)s just recited for R3, and especially hydrogen, nethyl and 
5 fluoro. 

Vftien reference is made herein to a "substituted" aromatic group, 
the substituents will generally be from 1 to 3 in number (and more 
usually 1 or 2 in number) , and selected from the groups recited 
10 above for R3. 

An "esterified" carboxy groxjp, as the term is used herein, is 
preferably of the form -CCXDR^e, wherein Rv^, is C to C5 alkyl, 
phenyl, substituted phenyl, benzyl, substituted benzyl, or one of 
15 the following: 



Most commonly, R,6 is Q to C5 alkyl, benzyl or substituted benzyl, 



grot?) is preferably of the form -C0NR,7Rie v*ierein R^ and. R,8 are 
20 independently H, to C5 alkyl, phenyl, substituted pheir/1, benzyl 
or substituted benzyl. 

In the case of the group T, preferred amidated carboy groups take 
the form -CONRnRie (wherein R^-, and R., are as defined above) or 




0 




and particularly C to C5 all^l. Similarly, an "amidated" carbojy 



?19 




wherein R.7 is as defined above, R... and R;.,. are independently H or 
methyl, or R^o and R^o (together with the carbon atom to which they 
are attached) form a 3- to 7-membered carbocyclic group, J is -OH, 
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-O-Ris or -NHR18, vdierein Rig and Rjg are as defined above, and x is 
0 to 3. . 

When R,i and R12 are linked to form a ring, such ring vd.ll generally 
5 be.saturated, and \isually also carbocyclic' Sarailarly, vdien Q' and 
R12 are linked to form a ring, this will also usually be saturated 
and carbocyclic. 

Exemplary carbocyclic and heterocyclic groups vdiich way form the 
10 groiflp U include: 





(R2i)h 




(R2l)h 



v^erein Rji is as defined above for R.„ and h is from 0 to 3, and 



r\ 




0 - 



15 



vitoerein P is H or -COOR22, in which R^z is as defined above for 



Z is preferably -NH„ -0-Ro or 



I 

N-(CH2)i- 



R24 



-Q' 



(CH2)j 
T 

wherein 1 is from 0 to 4, j is from 0 to 3, R23 and Rj, are 
ind^endently H or methyl, or Rjj and R.- together form a group of 
20 the formula -(CH2)n-V'-ai2- (vdierein V is -01^-, -CHOH- or -C(0)-, 
and k is 0 to 2) . Most ccminonly, i is 0 or 1 and j is 0 to 2 . 



When W is sulphinyl, Y is preferably R.-NH-. 

25 Preferably, R, is Cg to Cg straight or branched chain al]?yl, or 
RsE-CCH^jp-, vAierein R,; is selected from phenyl, 1-naphtlyl, 2- 
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naphthyl, indolyl, norbomyl, adamantyl or cyclohexyl, and p is 
from 0 to 3. 

Phannaceutically acceptable salts of the acidic conpounds of the 
5 invention include salts with alkali metals and alkaline earth 
iretals, such as sodim, potassium, calcium and magnesium, and salts 
with organic bases . Suitable organic bases include amines such as 
N-methyl-D-glucamine . 

10 Pharmaceutically acceptable salts of the basic conpounds of the 
invention include salts derived from organic or inorganic acids. 
Suitable acids include hydrochloric acid, phosphoric acid, oxalic 
acid, maleic acid, succinic acid and citric acid. 

15 The conpounds of the invention exist in various enantiomeric and 
diastereomeric forms as a result of the asymmetric carbon atoms to 
vAiich W and X are attached. It will be understood that the 
invention ccnprehends the different enantiomers and diastereomers 
in isolation from each other, as well as mixtures of enantioiters 

20 and diastereomers. Also, the structural formulae herein show. the 
groups W and X arranged cis to each other, but it will be 
appreciated that the invention includes the corresponding trans 
■ isomers. 

25 Conpomds according to the present invention in which W is, a 
carbonyl group, X is carbonyl or sulphoryl, and Z is OH may 
conveniently be made by the process depicted in Reaction Scheme A. 
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Reaction Scheme A 




5 

In this scheme, anthracene or an anthracene derivative (1) is 
reacted with the acid anhydride (2) in a Diels -Alder reaction. ,The 
reactants are conveniently refluxed together in a suitable solvent 
such as toluene to form the adduct (3) . In some cases, it may be 

10 appropriate to conduct the reaction at elevated pressure and/or in 
the presence of a Lewis acid catalyst. The adduct (3) is then 
reacted with a conpomd of the formula YH (ie. either an alcohol 
or an'ainine) to form the acid caipound (4) . If YH is an amine, the 
reaction is suitably carried out in a solvent such as IHF in .the 

15 presence of a catalytic amount of DMAP. If YH is an alcohol, the 
reaction may be conducted in pyridine at elevated tenperature. 

The invention therefore also provides a' method of making conpDunds 
vSierein W is carboi^l and X is carbonyl or sulphonyl, said method 
20 including the step of reacting a conpound of the formula 
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with a campomd of formula YH. 

5 The equivalent trans adducts can be prepared using a suitably 
differentiated fumaric acid (eg the mono- methyl mono benzyl 
diester) , v^ich, after addition to anthracene or an anthracene 
derivative (1) , allows independent elaboration of the two 
sidechains . 

10 

Compounds in v^iich Z is other than OH may of co\irse be made frcm 
the acid cortpound (4) by conventional esterif ication or amidation 
reactions. Suitable amidation methods are described in detail in 
"The Peptides, Vol. 1", Gross and Meinenhofer, Eds., Academic 

15 . Press, N.Y., 1979. These include the carbodiimide method (using, 
for exaitple, 1, 3 -dicyclohexyl carbodiimide [DCC] or l-(3- 
dimetl^laminoprqpyl) -3-ethylcarbodiiinide hydrochloride [EDCI] and 
optionally an additive such as l-hydroxybenzotriazole [HOBT] to 
prevent racemization) , the azide method, the mixed anhydride 

20 method, the symmetrical anh/dride method, the acid chloride method, 
the use of bis {2-oxo-3-oxazolidinyl) phosphinic chloride [BOP-Cl] , 
the use of FyBOP, the use of the isopropenylsuccinimido carbonate 
method and the active ester method (using, for exanple, 
N-hydroxysuccinimide esters, 4-nitrophenyl esters or 

25 2,4, 5-trichlorophenol esters ) . 

The co\?>ling reactions are generally conducted under an inert 
atmosphere, such as an atnosphere of nitrogen or argon. Suitable 
solvents for the reactants include methylene chloride, 
30 tetrahydrofuran [1HF] , dimethoxyethane [DME] and dimethylformamide 
[DMF] - 

A procedure analogous to that shown in reaction scheme A may also 
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be used as the basis for preparing the conpounds of the invention 
in vAiich W is sulphonyl and Y is R7-O-, as depicted in reaction 
schane B below: 



Reactioij Scheme B 




In this case, the Diels-Alder adduct (6) is opened with an alcohol 
such as benzyl alcohol (represented as QOH) , so that product (7) 
is the corresponding sulphonyl ester. The free carboxylic acid 
group of this sulphonyl ester may then be esterified by 
5 conventional methods, followed by hydrogenolysis of the product (8) 
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'13 

to yield the desired sulphonic acid carboxylic ester (9) . 

The canpounds of the invention in which W is sulphonyl and Y is 
R7-NH- may be prepared by analogous means, in v*dch carrpound (7) 
5 is amidated (rather than esterified) prior to hydrogenolysis. 
Alternatively, a process such as is depicted in reaction scheme C 
may be employed: 

Reaction Scheme C 

10 




In this scheme, anthracene or an anthracene derivative (1) is 
reacted with the N-protected conpound (10) in a Diels-Alder 
15 reaction analogous to that of the first step in reaction scheme A. 
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The deprotected product Diels-Alder adduct (11) is then reacted 
\ri.th a cotrpoxnid of the formula R7-Hal (vflierein Hal represents a 
halogen atom) to form coipound (12). The N-containing ring may 
then be opened xising an alkoxide (eg. sodium methoxide in irethanol) 
5 to produce the target corrpound (13) . 

The invention therefore also provides a nethod of making cortpounds 
vdierein W is sulphonyl and Y is R7~NH-, said method corprising the 
step of reacting a ccnpound of the formula 



with a cotipound of the formula R^-Hal, and then reacting the 
product with an alkoxide. 

15 Conpounds of the invention wherein W or X is a sulphinyl group itey 
conveniently be prepared by the route shown in reaction scherre D: 



o 




10 
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ReacticKi Scheme D 




Reaction scheme D is analogous to reaction scheme C, except that 
the sulphinyl analogue of coipound (10) is used in the Diels-Alder 
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10 



15 



20 



25 



reaction^ to yield the siilphinyl analogue of adduct (12) . This can 
then be opened both ways to give on the one hand the sxilphinamide 
acid alkyl ester (17), and on the other the sulphinic acid amide 
(18) . The free sulphinamide acid can of course be obtained from 
the alkyl ester (12) hy ccaiventional methods. 



Accordingly, the invention also provides a method of naking 
conpounds viherein. W or X is sulphinyl, said method ccnprising the 
st^ of reacting a oatpound of the formula: 



with a ccnpound of the formula R7-Hal, and thsi reacting the 
product with an alkoxide. 

While reaction schemes C and D above lead, to the free sulphonic or 
sulphinic acid conpounds, it will, be appreciated that the 
corresponding ester or amide derivatives can be prepared from the 
free acid conpounds by convoitional methods. Most usually, 
coupling of the sulphonic or sulphinic acid conpounds will be via 
the corresponding sulphonic or sulphinic acid c±il6rides. 

Pharmaceutically acceptable salts of the acidic or basic conpounds 
of the invaitidn can of course be made by conventional procedures, 
such as by reacting the free base or acid with at least a 
stoichiometric amount of the desired salt-forming acid or base. 



The conpounds of the invention can be administered hy oral or 
parenteral routes, including intravenous, intramuscular, 
intraperitoneal, subcutaneous, rectal and topical administration. 



0 



HN— S 




For oral administration, the compounds of the invention will 
generally be provided in the form of tablets or capsules or as an 
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aqueous solution or suspension. 

Tablets for oral \ase waY include the active ingredient mixed with 
pharmaceutically acceptable excipients such as inert diluents, 
5 disintegrating agents, binding agents, Ixabricating agents, 
sweeteiing agents, flavouring agents, colouring agents and 
preservatives. Suitable inert diluents include sodium and calcium 
carbonate, sodium and calcium phosphate, and lactose, vghile com 
starch and alginic acid are suitable disintegrating agents. 
10 Binding agents wev include starch and gelatin, vghile the 
lubricating agmt, if present, vail generally be magnesi^Jm 
stearate, stearic acid or talc. If desired, the tablets may be 
coated with a material such as glyceryl monostearate or glyceryl 
distearate, to delay absorption in the gastrointestinal tract. 

15 

C^sules for oral use include hard gelatin capsiiles in which the 
active ingredient is mixed with a solid diluent, and soft gelatin 
c^sules wherein the active ingredient is mixed with water or an 
oil such as peanut oil, liquid paraffin or olive oil. 

20 

For intramuscular, intraperitoneal, subcutaneous and intravenous 
use, the corrpounds of the invention will generally be provided in 
sterile aqueous solutions or suspensions, buffered to an 
appropriate pH and isotonicity. Suitable aqueous vehicles include 

25 Ringer's solution and isotonic sodium diloride. Aqueous 
suspensions according to the invention may include suspending 
agents such as cellulose derivatives, sodium alginate, polyvinyl- 
pyrrolidone and gum tragacanth, and a wetting agent such as 
lecithin. Suitable preservatives for aqueous suspensions include 

30 ethyl and n-propyl p-hydrosybenzoate. 

The iixvention is now further illustrated by means of the following 
exanples. 

35 Example 1 Preparation of {±) -cis-8- (3-phenylpropylaminocarbonyl) - 
2,3,5, 6-dibenzobicyclo [2.2.2] octane-7 -carboxylic acid 

a . 2,3,5, 6-diben2obicyclo [2.2.2] octane-7 , 8-dicarboxylic acid 
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anl^dride 

Anthracene (8.9 g, 0.05 mol) and maleic anJydride (4.9 g, 0.05 mol) 
were refluxed for 3h in toluene (200 ml) . i^pon cooling, the title 
5 coipound was obtained as viiite crystals vAiich were isolated by- 
filtration (10 .2g 74%) . 

b. (±) -cis-8- O-phaiylproRrlaminocarbonyl ) -2 , 3 , 5 , 6-diben2o- 
bicyclot2.2.2]octane-7-carbQxylic acid 

10 

2,3.5, 6-dibenzdbicyclo [2.2.2] octane-7 , 8-dicarbo}<yUc acid anhydride 
(107 itig, 0.39 inmol) and l-phenyl-B-propylamine (55 ncr, 0.4 itmol) 
were dissolved in dry TE!F (5 ml) and DMAP (2 itig) was introduced. 
Ihe mixtiore was stirred at room ternperatxire oveimght during which 
15 time a thick viiite precipitate formed, ihe solid was filtered off, 
washed with 1HF and dried to give the title conpound (100 mg 62%) , 
itp 190-1* , found: C, 78.82; H, 5.99; N, 3.40. a^HaNOj requires C, 
78.81; H, 6.12; N, 3.38% 

20 

Examole 2 Preparation of . (±)-cis-8- (2-{3-indolyl)etlylamino- • 
carboi^l) -2,3,5, 6-diben2obicyclo [2 .2.2] octane-7-carbo3^1ic acid 

The conpound was prepared essentially, as in exaiiple 1 ew:ept that 
25 tryptamine was used instead of l-phenyl-3-pn^lamine in step b. 
Yield 84%, m.p. 137-8°, found: C, 74.13; H, 6.12; N, 5.73. 
C^HjtNaOa. 0.7 Hp. 0.6 1HF requires C, 74.16; H, 6.18; N, 5.69% 



30 Example 3 Preparation of (±) -cis-8- (pherylmethylaminocarboryl) - 
2,3,5, 6-dibQi2obicyclo[2 .2 .2] octane-7-carboxylic acid 

The conpound was prepared essentially as in exairple 1 except that 
benzylamine was used instead of l-phenyl-3-propylamine in step b. 
35 Yield 27%, m.p. 194-5«, found: C, 77.35; H, 5.97; N, 3.36. CjsHjiNOs. 
0.5 IHF requires C, 77.30; H, 6.18; U. 3.34% 
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Exanple4 Preparation of (±)-cis-8- {l-naphtJylrnetlylainiiiocarboryl) - 
2,3,5, e-dibenzobicyclo [2.2.2] octane-7 -carbc»ylic acid 

Ihe conpound ves prepared essentially as in exanple 1 except that 
5 l-n^hthylraetlylamine vas used instead of l-pheriyl-3-proRylainine 
in step b. Yield 35%, m.p. 135-7«>, found: C, 78.37; H, 6.07; N. 
2.98. C29H23NO3. 1.0 TOP. requires C, 78.39; H, 6.18; N, 2.77% 

10 Example 5 Preparation of (±) -cis-8- {2-naphth/linethylaininocarbaivl) - 
2,3,5, 6-dibenz6bicyclo [2.2.2] octane-7 -carboxylic acid 

Ihe conpound was prepared essentially as in exanple 1 exc^t that 
2-naphtlyljnethylainine vas used instead of l-phenyl-3 -propylamine 
15 in step b. Yield-35%, m.p. 247-8o, found: C, 80.46; H, 5.03; N, 
3.32. C29H23NO3 requires C, 80.46; H, 5.03; N, 3.23% 

Example 6 Preparation of (±) -cis-8- (2-norboniylmethylamino- 
20 carboiiyl)-2,3,5,6-diben26bicyclo[2.2.2]octane-7-carba}Qrlic acid 

Ihe conpound was pr^red essentially as in exanple 1 except that 
2Tnorbomylroethylamine was used instead of l-pherxyl-3 -propylamine 
in step b. Yield 24%, m.p. 127-9°. found: C, 74.93; H, . 7.07; N, 
25 3.76. CjsHztNDj. 0.75 Hp requires C, 75.24; H, 6.92; N, 3.38% 

Example 7 Preparation of (±) -cis-8- (heScylandnocariaoryl)- 

2,3,5, 6-dibenzobicyclo [2.2.2] octane-7 -carboscylic acid 
30 ■ 

The coirpound was prepared essentially as in exanple 1 except that 
hexylandne (2eq) was used instead of 1 -phenyl -3 -propylamine in step 
b. and the product was precipitated with 2M HCl and then filtered 
and washed with water. Yield 91%, m.p. 174-6°, found: C, 76.52; 
35 H, 7.24; N, 3.98. C24H27NO3 requires C, 76.36; H, 7.21; N, 3.71% 



E>caJtpJ-e 8 Preparation of (±) -cis-8- (octylandnocarboryD- 
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2,3,5, e-dibenzobicyclo [2.2.2] octane-7 -carboxylic acid 

Ihe canpound was prepared essentiedly as in exairple 7 except that 
octylamine was used instead of he^qriaitiine. Yield 89%, m.p. 116-8°, 
5 found: C, 76.83; H, 7.70; N, 3.58. C.,H3,N03 requires C, 77.01; H, 
7.71; N, 3.45% 



Example 9 Preparation of (±) -cis-8- (cyclohe>ylinetlylairdnocarix3nyl) - 
10 2,3,5,6-dibenz6bicyclot2.2.2]octane-7-carboxirlic acid 

The conpound was prepared essentially as in exaiiple 7 except that 
cyclohejQrlinetlylanine was used instead of hexylandne. Yield 93%, 
m.p. 185-7«>, found: C, 76.88; H, 7.09; N, 3.69. Cis^ii^ requires 
15 C, 77.09; H, 6.99; N, 3.60% 



Examole 10 Pr^aration of (±)-cis-8-(3,3-dijnethylbutylaniino- 
carboryl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane-7 -carisosylic acid 

20 

The conpound was prqpared essentially as in exanple 7 exc^t that 
3,3-diiietl^lbutylainine was Used instead of heo^lamine. Yield 25%, 
m.p. 128-30°, found: C, 75.56; H, 7.22; N, 3.92. C24H27NO3.O.2 Hp 
requires C, 75.64; H, 7.25; N, 3.68% 

25 

Example 11 Preparation of {±) -cis-8- (l-adaitantylaminocarboiyl) - 
2,3,5, 6-dibenzobicyclo [2.2.2] octane-7 -carbojy lie acid 

30 2,3,5, 6-dibenzdbicyclo [2.2.2] octane-7 , S-dicarbosylic acid anl^^ide 
(prepared in exanple 1 step a) (276 rng, 1.0 imol) was dissolved in 
THF (5 ita) and l-adamantainine ( 215 mg, 1.4 mcnole) was added 
followed by triethylamine (0.16 ml) . The solution was heated at 
a gentle reflux for 1.5 h and the clear solution on cooling was 

35 poured onto 2M HCl (20 ml) . The resulting gunny solid was extracted 
with dichloromethane (10 ml) and the organic layer was dried, 
filtered and evaporated. The residue was taken up in methanol (5 
ml) and diluted with water (5 ml) to precipitate a vdiite solid. 
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This vas filtered off and dried. The product (230 mg, 54%) , m.p, 
234-5°, found: C, 76.14; H, 6.72; N, 3.10. CjsHjsNDj . 0 . 75 HjO 
requires C, 76.25; H, 6.97; N, 3.17% 

5 

Example 12 Preparation of {±)-cis-8-(2-{l-adainantyl)ethylainino- 
carboriyl ) -2 , 3 , 5 , 6-diben26bicyclo [2.2.2] octane-7-carboxylic acid 

TtiB conpound was prepared essentially as in exanple 11 except that 
10 l-adanantyleth/lamine vas used instead of l-adanant^lamine. Yield 
26%, m.p. 138-40°, found: C, 77.31; H, 7.21; N, 2.70. C30H33NO3 . 0 . 6 
H2O requires C, 77.26; H, 7.39; N, 3.00% 



15 Example 13 Pr^aration of {±)-cis-8-(-l-adamantylmetJvlojy- 
carbonyl) -2,3,5, 6-dibenzdbicyclot2.2.2]octane-7-carboo«yiic acid 

2,3,5,6-dibenzdbicyclo[2.2.2]octane-7,8-dicarbo>ylic acid anlydride 
(prepared in exanple 1 step a) (276 mg, 1.0 ninol) and 

20 1-adamantanemethanol (166 mg, 1.0 mmol) were heated together in 
■ pyridine (2 ml) at 100° for 4 h. After cooling the solution was 
poured onto 2M HCl and extracted with dichloromethane ([20 ml) . Hie 
soluticai was dried filtered and evaporated to leave a viiite residue 
v*iich was further purified by column chromatography (silica 

25 dichloromethaneXethyl acetate \niethanol 9:1:0.5 as eluent) . The 
product was further triturated with hexane to leave the title 
conpaund (110 mg, 25%), m.p. 165°, found: C, 77.14; H, 6.88. 
C29H3o04-0-5 HjO requires C, 77.13; H, 6.91% 

30 

Example 14 Preparation of (±) -cis-8- (1-adamantylmethylamino- 
carbonyl ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane-7 -carboxylic acid 

2,3,5,6-dibenzobicyclo[2.2.2)octane-7,8-dicarbox/lic acid anhydride 
35 (prepared in exanple 1 step a) (276 mg, 1.0 mtrol) and 
1-adamantanemethylamine (182 mg, 1.1 mmol) were dissolved in dry 
THF (5 ml)' and refluxed for Ih. A thick white precipitate was 
formed and this was isolated ty filtration and washed with THF to 
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leave the title conpouiid (320 mg, 72%), m.p. 237-9«, found: 
C, 78.76; H, 7.18; N. 3.33. C29H31NO3 requires C, 78.88; H, 7.08; N, 
3.17% Hie compound vas ftirther characterised as the 
N-mettyl-D-glucamine salt found: C. 63.48; H, 7,61; N, 3.79. 
5 CaeHjgNaOe. 2.5H2O requires C, 63.42; H, 7.83; N, 4.11% 

^'^^^^ ^5 Proration of (±) -cis-7- (methoxycarboniriinetl^riainino- 
carisonyl) -8- ( l-adamantylmethylaminocarbonyl ) -2 , 3 . 5 , e-dibenzo- 
bicyclo [2.2.2] octane . 

10 

(±) -cis-8- (l-adamantylitethylaininocarboiyl) -2,3,5, 6-diben2obicyclo- 
[2.2.21octane-7-carboxylic acid prepared as in exaitple 14 (441 n^, 
1.0 intnol) vas dissolved in warm EMF (5 ml) and then the solution 
was cooled to 0°. N-hydro5{ysuccinimide (115 mg, 1.0 nmol) was 
15 added followed b/ dcci (206 mg; 1.0 mmol) . ihe reaction was allowed 
to warm to room tertperature and stirred overnight. The v^te 
precipitate was removed by filtration. Trietlylamine (0.2 ml) was 
added to the filtrate followed ty glycine metlyl ester 
lydrochloride (125 mg, 1 mrtiol) and the reaction mixture was stirred 
20 for a further 24h. The reaction mixture was poured onto a mixture 
of 2M HCl and ice. The vdiite precipitate was isolated ty 
filtration and washed well with water and dried. The solid was 
taken up in ethyl acetate (20 ml) and filtered through celite." The 
residue on evaporation was triturated with methanol leaving a vdiite - 
crystalline solid (125 mg, 24%)., m.p. 209-11°, found: C,74.16; H, 
7.14; N, 5.53 CjaHjsNA requires C, 74.19; H, 7.12; N, 5.40% 



Bmil 16 Preparation of (±) -cis-7- (carboxymeth/lamino- 

carbonyl) -8- (l-adamantylmetlvlaminocarbonyl) -2,3,5, 6-diben20- 
bicyclo [2.2.2] octane 

a. (±) -cis-7- (benzyloxycarbonylmethylaminocarbonyl) - 
8- (l-adamantylmethylaminocarbonyl) -2 ,3,5, 6-dibenzobicyclo- 
[2. 2, 2] octane 

(±) -Cis-8 - (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5, 6-dibenzo- 
bicyclo[2.2.2]octane-7-carbo:ylic acid (prepared as in exaitple 14) 
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(440 mg, 1 nmole) and PyBOP (520 mg, 1 imole) were taken up in dry 
dichldrarnBthane (15 ml) and Hunigs base (0.52 ltd, 3 irroole) was 
added. Ihe reaction ndxture was stirred under an atirosphere of dry 
argon for Ih. glycine benzyl ester 4-toluenesulphonic acid salt 
5 (340 itig, 1 nnole) was added and the mixture stirred overnight, Ttie 
organic layer was washed with 5% potassium hydrogensulphate (15 
ml) , sodium hydrogencarbonate (15 ml) and saturated brine (15 ml) . 
It was then dried, filtered and evaporated to leave the crude title 
compound which was further purified by column chrcnatography on 
10 silica using 80% ethyl acetate and 20% hexane as eluent. The title 
ccnpound (510 mg, 87%) was isolated as a white solid, m.p. 130-3<=»* 

b. (±) -cis-7- (carbojQntnethylaminocarbonyl) -8- (1-adamantyl- 
methylaminocarbonyl ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane 

15 

The product of step a (350 mg, 0.59 mtiole) was dissolved in 
methanol (20 ml) and 10% palladium on charcoal (100 mg) was added. 
Ihe mixture was stirred under an atmosphere of hydrogen for 3h* 
The product was filtered through celite and on evaporation yielded 
20 the title ccnpomd ( 0.30 g, 100%) . The product was characterised 
and tested as the N-meth/l-D-glucamine salt, m.p. 110-2^, foimd: 
C, 63.42; H, 7.55; N, 5.66. CjeHs^NA- 1-5 H.O requires -C, 63.42; 
7.68; 5.66%. 

25 

Examole 17 Preparation of methyl (±) -cis-8- (1-adamantylmethylamino- 
■ carbonyl ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane-7 -carboxylate 

2,3,5, 6-diben2dbicyclo [2.2.2] octane-7 , 8-dicarb03Q^lic acid anhydride 
30 (prepared as in exanple 1 step a) (2.76 g, 6.0 mctiol) , methanol 
(0.41 ml) and DMAP (20 mg) were stirred in pyridine (5 ml). The 
solution was stirred and refluxed for 4h, poured onto 2M HCl (50 
ml) and extracted with dichloromethane . The organic layer was 
washed with mor 2M HCl and then water. The solution was dried 
35 filtered and evaporated to yield the crude monoester (1.7 g) . This 
material (308 it^, Immol) and 1 -adamant anemethylamine (181 mg, 1.0 
ntnol) were dissolved in dry dichloromethane (10 ml) and 
diisoprppyleth/lamine (0.35 ml) was added followed by PyBOP (520 
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ing, 1 irnol) . The solution v;as stirred at room tenperatxire for 72h. 
It vas then evaporated and the residue taken up in eth/1 acetate 
and washed successively with 5% aqueous potassium hydrogensulphate 
(3x40 ml) , saturated aqueous sodium l:ydrogencarbonate (40 ml) and 

5 brine (40 ml) . Hie organic layer was dried, filtered and evaporated 
to leave a foam that was ptirified fcy column chrcaratography (silica 
eluent 90% dichlororoethane and 10% ethyl acetate) . Further 
purification was achieved by recrystallisation from methanol. 
Yield 200 mg, 44%, m.p, 227-30^, found: C,79.06; H, 7.54; N, 2.94. 

0 C30H33ND3 requires C, 79.09; H, 7.30; N, 3.07% 

Example 18 Preparation of (±)-cis-8-{2-naphthylmethylamino- 
carbonyl) -2,3,5, S-dibenzobicyclo [2.2.2] octane-7-sulphonic acid 

5 

a. Diels-Alder adduct of anthracene and. 3-oxo-2,3-dihydro- 
isothiazolone 

N-t-butyl-3-oxo-2,3-dil:ydroisothiazolone { prepared as in 
0 Helv.Qiiin. Acta., 1989, 72, 1416) (200 mg, l.inmol) and anthracene 
. (178 mg, Immol) were suspended in dry toluene . (2 ml) and a 
catalytic amount of anhydrous aluminium chloride was added.. "Die 
reaction mixture was stirred and refluxed overnight. On cooling 
a white solid s^arated which was filtered and washed successively 
5 with toluene and pentane and air dried. The solid was then taken 
up in ethyl acetate and washed with dilute HCl and brine and 
• finally dried and evaporated to leave a white solid (185 mg, 62%) 

b. All^lation of the Diels-Alder adduct 

0 

The product from step a (312 mg, 1 nnol) , anhydrous potassium 
carbonate (138 mg, 1 nnol) and 2-broiramethylnaphthalene (225 mg, 
1 innol) were dissolved in dry EMF (3 ml) and stirred and heated to 
100^ for 4h. After cooling the solution was poured onto cold water 
i5 (30 ml) and the resulting vAiite solid filtered off and dried in an 
oven. The solid ves triturated with hexane/toluene/ethanol 9:9:2 
and the solid was recrystaliised from ethanol (178 mg, 39%), m.p. 
184-5^ 
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c . 8- (2 -naphthylmethylaminocarbonyl ) -2 , 3 , 5 , 6-diben2obicyclo- 
[2.2.2] octane-7 -sulphonic acid 

5 Sodium (16 mg, 0.7 iraiol) was dissolved in methanol (5 ml) and the 
product from step b was added (225 mg, 0.5 imol) . The reaction was 
stirred and refluxed for Ih. The reaction mixture was cooled and 
acidified with concentrated HCl. The reaction mixture was then 
evaporated and the residue partitioned between water and eth/l 
10 acetate. The organic layer was dried and evaporated. The product 
was recrystallised f rem dhlorofqrm. Yield 152 mg, 32%, m.p. 245-7® 
found: C, 68.74; H, 4.88; N, 2.83. 1.0 H^O requires C, 

68.97; H, 5.16; N, 2.87% 

15 

Example 19 Preparation of (±)-cis-8-{pheivlinethylaminocarbonyl)- 
2 , 3 , 5, 6-diben2obicyclo [2 , 2 .2 J octane-7-sulphonic acid 

This was prepared essentially as in exairple 18 using benzyl bromide 
20 in step b instead of 2-bromomethylnaphthalene m.p. 245-7© found: 
68.764; H, 4.81; N, 3.19. C.^H.^NO^S requires C; 68.72; H, 5.05; 
N, 3.34% 

25 Example 20 Preparation of (±) -cis-8- {2-naphthylmethylamino- 
sulphoiyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane-7 -carboxylic acid 

a. Diels-Alder adduct of anthracene and (J-sulphoacrylic anhydride 

30 p-sulphoacrylic anhydride (prepared as in J.A.C.S. 1962, 84, 653) 
(184 mg, 1.0 imol) and anthracene (178 mg, Immol) were suspended 
in dry toluene (6 ml) and refluxed under an atmosphere of dry 
nitrogen for 3h. The reaction mixture was decanted from a small 
amount of tarry residue and cooled in ice. White crystals that 

35 separated were filtered off and washed with a little hexane and 
dried. Yield 163 mg, 52% 

b. (±) -cis-8- (2-naphth/lmethylaininosulphonyl) -2, 3, 5, 6-diben20- 
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bicyclo [2.2.2] octane-7-carboxylic acid 

Bie Adduct from step a (207 n^, 0.66 nnole) and 
2-naphthyajnethylainine (209 vg, 1.33 nnol) were dissolved in dry IHF 
5 (5 na) and EMAP (5 ng) was added. Hie solution was stirred at room 
tenperature ovemic^it and evaporated to dryness. The residue was 
taken - T5> in methanol and water and stirred with Anfberlite 
IR-120(plus) resin, filtered and evaporated, ihe residue was 
triturated with ether, to yield the title conpound 215 ng, 68% m.p. 
10 212-15 found: C, 69.78; H. 4.98; N, 2.98. C28H23NO4S. 0.7 H2O 
requires C, 69.75; H, 5^10; N, .2.91% 



^'^^^^^ 2^ Preparation of (±)-cis-8-(2-(3-indolyl)etlylainino- 
15 sulphoi5rl)-2.3,5,6-diben20bicyclot2.2.21octane-7-carfx5SQrlic acid ' 

This was prepared essentially as in exanple 20 but using tryptamine 
instead of 2-naphtlylinetlvlandne in step b, m.p. >220® found: C, 
68.87; H, 5.17; N, 6.07. C27H24NAS requires C. 68.63; H, 5.12; N, 
20 5.92% 

22 Preparation of {±) -cis-8- (l-adainantylinetlylainino- 
sulphonyl) -2,3,5, 6-diben2obicyclo [2 .2 i2]octane-7-carboxylic acid 

25 Ihis was prepared essentially as in exairple 21 but using 
l-adamantylmetlylamine instead of 2-naphth/linetlvlainine in step b, 
m.p. 135-40° found: C, 69.90; H, 6.49; N, 2.68. CzsHjjNO^S. O.2H2O 
requires C, 69.89; H, S.58; N, 2.91% 

30 

^'^^^mple 23 Preparation of cis-7-{l-R-carboxy-etlvlaininocarbonyl) - 
8- (l-adamantylmethylaminocarbonyl) -2,3,5, 6-dibenzobicyclo- 
[2. 2. 2] octane (mixture of diastereomers) 

35 (±) -cis-8- (l-adamantylmethylaminoc&rbonyl) -2,3,5, fi-dibenzo- 
bicyclo[2.2.2]octane-7-carboxylic acid (prepared as in exanple 14) 
(440 mg, 1 nnole) was dissolved by warming in dry EMF (10 ml) . 
Isqproperylsuccinimido carbonate (200 mg, 1 iimole) was then added 
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at room tenperatiare . A catalytic amount of EMAP was added and the 
reagents stirred for 4h. Triethylamine (0.168 ml, 1.2 mtrole) was 
added followed ty D-alanine (100 ivg, 1.1 imole) and the reaction 
left to stir at room tCTperature for 60h. The reaction mixture was 
5 poured onto 2N HCl and the white precipitate so f onred was isolated 
by filtration. The solid was further purified ty column 
chramatograply (silica, dichloromethane to 90% dichloromethane and 
10% methanol) to leave the title coitpound (50 rog) . The corrpound 
was characterised and tested as the N-meth/l-D-glucamine salt m.p 
10 128-30^, found: C, 61.98; H, 7.42; N, 5.85. C39H53N3O9. 2.4H2O 
requires C, 62.32; H, 7.75; 5.59% 

Example 24 Preparation of . cis-(±)-7-(2-methoxycarbo^yl- 
15 ethylaminocarbonyl ) -8- (1-adamantylmethylaminocarbonyl) - 
2,3,5,6 -dibenzobicyclo [2.2.2] octane 

Ihis was prepared essentially as in exairple 23 using beta-alanine 
metlyl ester instead of D-alanine, m.p. 207<>, found: C, 74.98; H, 
20 7.46; N, 5.27. C33H38NA requires C, 75.26; H, 7.27; N, 5.32%. 

' Example 25 Proration of cis-7-{l-s-methoxycarbonyl-ethylamino- 
carbonyl ) -8- (l-adamantylmetlr/laminocarbonyl ) -2 , 3 , 5 , 6-dibenzo- • 
25 bicyclo[2.2.2]octane (mixture of diastereomers) 

(±) -cis-8- (l-adamantylmethylaminocarbonyl) -2, 3, 5, 6-dibenzo- 
bicyclo[2.2.2]octane-7-carbo5ylic acid (prepared as in exanple 14) 
(440 mg, 1 mmole) and lyBOP (520 mg, 1 imple) were taken up in dry 
dichloromethane (15 ml) and Hunigs base (0.52 ml, 3 mnnole) was 
added. The reaction mixture was stirred under an atmosphere of dry 
argon for Ih. L-alanine methyl ester hydrochloride (140 mg, 1 
irroDle) was added and the mixture stirred overnight. The organic 
layer was washed with 5% potassivim tydrogensulphate (15 ml) , sodixjm 
lydrogencarbonate (15 ml) and satxirated brine (15 ml) . It was then 
dried, filtered and evaporated to leave the crude title compound 
vdiich was further purified by colxjonn chromatography on silica \asing 
80% ethyl acetate and 20% hexane as eluent. The title corrpound 



30 
35 



wo 93/16982 



28 



PCT/GB93/00346 



(300 mg, 57%) was isolated as a vAiite solid, m.p. 107°, found: C, 
75.33; H, 7.25; N, 5.16. CajHaaNjO^ requires C, 75.26; H, 7.27; N, 
5.32% 

5 

^'^^^l^ 26 Preparation of cis-7-{l-s-inethaxycarbonyl-ethylainino- 
carboiyl) -8- (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-diben2o- 
bi<yclo[2.2.21octane (diasterecner A) 

10 Ihe conpound of exairple 25 was separated into its conponent 
diastereomers ly preparative HPLC using a silica phase column and 
50% etlyl acetate and 50% hexane as eluant. The title carpound 
diasterecmer A had a retention time of 18.4 minutes and was 
isolated as a vdiite powder, m.p. 95-100°, [a]"= -10.5° (c= 1.66 in 

15 methanol), found: C, 75.32; H, 7.14; N, 5.33. CjjHjgl^O, requires 
C, 75.26; H, 7.27; N, 5.32% 



^^^^^g Preparation of cis-7-{l-s-metho:Qrcarboiyl-etlvlandno- 
20 cariDoiyl) -8- (1-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-diben2o- 
bicyclo[2.2.2]octane (diastereaner B) 

Uie ccsrpound of this exaitple was the second diastereomer isolated 
by the HPLC technique described in exairple 26. The title caipound 
25 diastereaner B had a retention time of 21.7 minutes and was 
isolated as a white powder, m.p; 75-85°, [a]-= +3.8° (c= 1.57 in 
methanol), found: C, 73.41; H, 7.37; N, 5.20. C^HjeNjO,. 0.73 Hp 
requires C, 73.42; H, 7.37; N, 5.20% 

30 

^^>^3mDle 28 Preparation of cis-7- (l-R-methojQrcarbonyl-ethylamino- 
carbonyl) -8- ( l-adamantylmetlylaminocarbonyl ) -2 , 3 , 5 , 6-diben20- 
bicyclo[2.2.2Joctane (mixtxire of diastereomers) 

35 The reaction was performed essentially as in example 25 but using 
D-alanine methyl ester hydrochloride instead of the L-isomer. The 
title conpound (300 ng, 57%) was isolated as a white solid, m.p. 
113-5°, found: C, 74.41; H, 7.42; N, 5.14. C,jH,-8N.O4.0.33 H,0 
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requires C, 74.41; H, 7.32; N, 5.26% 

Exanple 29 Preparation of cis- {±) -7- (2-benzyloxycarbonyl-ethyl- 
aminocarbonyl ) -8- ( l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
5 dibenzobicyclo[2.2.2]octane 

Ihe reaction vas performed essentially as in exanple 25 but using 
the benzyl ester of beta alanine instead of L-alanine methyl ester 
h/drochloride. Yield 70%, m.p. 77-8°, found: C, 76.67; H, 7.04; 
10 N, 4.52. C39H42N2O4-0.43 HjO requires C, 76.73; H, 7.08; N. 4.59% 



Exaitple 30 Preparation of cis- (±) -7- (2-carboxy-ethylainino- 
carbonyl) -8- (l-adamantylmetlvlaminocarbonyl ) -2 , 3 , 5, 6-dibenzo- 
15 bicyclo[2.2.2]octahe 

The product of exanple 29 (370 mg, 0.6 mmole) was dissolved in 
ethanol (20 ml) and 10% palladium on charcoal (100 rcg) was added. 
Ihe ndxtiire was stirred imder an atmosphere of hydrogen overnight . 
20 The product was filtered through celite and cm evaporation yielded 
the title oonpound, 56%. The product was characterised and tested 
as the N-methyl-D-glucamihe salt, m.p. 75-8®, found: C, 62.54; H, 
7,94; N, 5.31.. C39H53N3OJ. 2.44 H.O requires C, 62.31; H, 7.76; N, 
5.59%. 

25 

E>tamDle 31 Preparation of cis-7-(l-s-aminocarboryl-etlvlamino- 
carbonyl) -8-(l-adamantylmetlylaminocarbonyl) -2,3, 5, 6-dibenzo- 
bicyclo[2.2.2]octane (mixture of diastereomers) 

30 

The reaction was performed essentially as in exanple 25 but using 
L-alaninamide hydrochloride instead of the L-alanine methyl ester 
hydrochloride. Yield 81%, m.p. 175-185°, [a]^= -6.5° {c=l in 
methanol), found: C, 73.13; H, 7.53; N, 7.95. C52H37N3O3. 0.76 HjO 
35 requires C, 73.16; H, 7.39; N, 8.00% 



Example 32 Preparation of cis-7- (1-S- (hydro3QTnethyl) -ethyl- 
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aminocarbonyl ) -8- (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
diben2obicyclo[2.2.2]octane (mixtvire of diastereoitiers) 

The reaction was performed essentially as in exaitple 25 but using 
5 L-alaninol instead of the L-alanine inethyl ester l^drodiloride. 
Yield 76%, m.p. 115-120°, [a]''= -4.0° (c=l in methanol) , found: 
C, 73-09; H, 7.82; N, 5.32. CajHjgNaOj. 1.5 Hp requires C, 73.14; 
H, 7.86; N, 5.33% 

10 

Example 33 Pr^aration of cis-7-(l-s-benzylo3Q^carbonyl-etl5rl- 
aminocarbonyl ) -8- ( l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dibenzobicyclo[2.2.2]octane (diastereomer A) 

15 The reaction vias performed essentially as in exanple 25 bat usii^ 
the L-alanine benzyl ester of instead of L-alanine metlyl ester 
bydrochloride. Overall yield 62%, The two diastereoniers were 
separated by column chromatography (silica eluant 93% 
didilororoethane and 7% etlyl acetate) . The less polar isomer has 

20 been designated diasterecroer A, the title conpound. Retention time 
HEEX: silica 50% hexane and 50% ethyl acetate 7.9 rain, m.p. 92-4o, 
la]^= -5.0° {c=l in chloroform), found: C, 75.49; H, 7.12; N, 4.40. 
C39H42N8O4«l-0 Hp. requires C, 75.39; H, 7.15; N, 4.51% 

25 

Example 34 Preparation of cis-7-{l-s-benzylo3^carbonirl-ethyl- 
aminocarbonyl ) -8- { l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dib^zobicyclo[2.2.2]octane (diastereomer B) 

30 Ihe more polar isomer from the chromatographic separation outlined 
in exaitple 33 was designated diastereomer B, Retaition time HPLC 
silica 50% hexane and 50% etlyl acetate 10.9 min, m.p. 90-5°, [a]^= 
-1.0° (c=l in chloroform), found: C, 77.66; H, 7.24; N, 4.41. 
C39liKiN;04 requires C, 77.71; H, 7.02; N, 4.65% 

35 



Example 35 Preparation of cis-7- (l-s-carbo3Qrethyl- 
aminocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
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dibenzobicyclo[ 2.2 .2] octane (diastereomer A) 

The ccnpound was prepared essentially as described in exainple 30 
but using the product of exanple 33 instead of 
5 cis- (±)-7-(2-ben2yloxycarbonyl-ethylaminocarbonyl) -8- (1- 
adamantylmeth/laminocarbonyl) -2,3,5, 6-diben2obicyclo[2.2 .2]octane 
(the product of exanple 29) as the substrate. Yield 87%. ta]"= 
-16.0° (c=l in nethanol) . The conpoimd vas further characterised 
and tested as the N-methyl-D-glucandne salt, m.p. 100-105°, found: 
10 C, 60.66; H, 7.82; N, -5.74. Cj^HjjNjOa. 3.4 Hp requires C, 60.93; 
H, 7.84; N, 5.47%. 



Examole 36 Preparation of cis-7- (l-S-carbojcyetlyl- 
15 aminocarbonyl ) -8- ( l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dibenzobicyclol2.2.2]octane (diastereomer B) 

Ihe compound was prepared essentially as described in. exanple 30 
but using the product of exanple 34 instead of 

20 cis- (±) -7- (2-benzyloxycarbonyl-ethylaminocarbonyl ) -8- (1- 
adamantylmethylaininocarbcaiyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane 
(the product of exanple 29) as the substrate. Yield 99%, [a]°= 
+3.5° (c=l in methanol). The ccnpound was further ciiaracterised 
and tested as the N-methyl-D-glucandne salt, m.p. 105-110°, found: 

25 C, 61.89; H, 7.67.; N, 5.72. C3»H..3N;a.. 2.6 H..0 requires C, 62.03; 
H, 7.77; N, 5.57%. 

Exanple 37 Preparation of endo-cis- (±) -8- (l-adamantyl- 
30 methylaminocarbonyl) -2 , 3-benzo-5, 6- (2 , 5-dimethoxybenzo) - 
bicyclo[2.2.2]octane-7-carbo;Q^lic acid 

a. Diels-Alder adduct of 1,4-dimetho^anthracene 

35 Maleic anhydride (0.21 g, 2.18 mmole) and l,4-dimetho3cyanthracene 
(0.52 g, 2.18 mmole) were dissolved in toluene (5 ml) and heated 
to reflux for 4h under an atmosphere of argon. The solvent was 
evaporated and the residue washed with dichloromethane affording 
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a vAiite powder which was recrystallised from acetone to yield the 
e»D adduct (140 mg) , used in the preparation of exaitple 38. The 
endo adduct was obtained as a v^iite solid on addition of hexane to 
the dichloromethane solution, which was filtered and dried (143 
5 mg) . 

b. endo-cis- (±) -8- (l-adamantylmethylaminocarbonyl) - 
2 , 3-ben20-5 ,6- {2, S-dimethooQ^benzo) bicyclo [2.2.2] octane-7-carbQxylic 
acid 

10 

The endo adduct (from step a) (132 mg, 0.39 mmole) was dissolved 
in TEJF (3 ml) and l-adamantylmeth/lamine (70 mg, 0.39 rnnole) was 
added. The reaction was stirred at room tertperature under an 
atmosphere of argon for 15 min. The solution was evaporated and 

15 taken \jp in dichloromethane and precipitated with hexane. The 
solution was filtered and dried, dissolved in warm ether and 
decanted from insol\±)le material. Addition of hexane, cooling and 
filtration gave the title can5>ound (93 mg, 48%) . The corrpound was 
c±aracterised and tested as the N-methyl-D-glucamine salt, m.p. 

20 99-103«, found: 61.63; H, 7.73; N, 3.92. C3aH52NAo. 2.3 H^O 
requires C, 61.76; H, 7.73; N, 3.79%. 



Exanple 38 Preparation of exo-cis - ( ± ) -8 - ( 1 -adamantylmetlr^l- 
25 aminocarbonyl) -2 , 3-benzo-5, 6- (2 , 5-dimethoxyben2o)bicyclo- 
[2.2.2]octane-7-carboxylic acid 

The cortpound was prepared essentially as in example 37 step b but 
using the exo anhydride from exairple 37, step a, rather than the 
30 endo isomer. Yield 88%. The conpound was characterised and tested 
as the N-methyl-D-glucamine salt, m.p, 109-112c>, found: C, 63.07; 
H, 7.70; N, 3.71. C^b^T^-Oiq^ 1.5 UO requires C, 63.04; H, 7.66; 
N, 3.87%.' 

35 Example 39 Preparation of cis- (±) -8- (2-adamantylmethyl- 
aminocarbonyl) -2 , 3 -benzo-S , 6- (2 , 5-dimethoxybenzo) bicyclo- 
[2 . 2 . 2 ] octane-7 -carboxy lie acid 



wo 93/16982 



33 



PCT/GB93/00346 



The ccmpound was prepared essentially as in exaitple 1 step b lising 
2-adainantylneth/lainine instead of 1 -phenyl -3 -propylamine. Yield 
85%. The catpound was characterised and tested as the 
N-methi^l-D-glucainine salt, found: C, 67.73; H, 7.81; N, 4.41. 
5 CjgH^el^Oe requires C, 67.90; H, 7.60; N, 4.40%. 

Example 40 Preparation of cis-7- (1-S-dimethylaitdno- 
carboryl-eth/laminocarbonyl) -8- (l-adamantylmeth&'lainino-carbonyl) - 
10 2,3,5,6-dibenzobicyclo[2.2.2]octane (ndxtiire of diastereaners) 

Ihe reaction was performed essentially as in exanple 25 but using 
L-alanine-N.N-dimettylandde trifluoroacetate instead of the 
L-alanine methyl ester hydrochloride. Yield 79%, m.p. 130-5°, 
15 [0]"= -140 (c=l in methanol) found: C, 72.58; H, 7.86; N, 7.35. 
C34H41N3O3. 1-3 HjO requires C, 72.49; H, 7.81; N, 7.46% 



Example 41 Preparation of cis-7- (l-s-methoxycarbonyl- 
2 0 ethylaminocarbonyl ) -8- ( cyclohexylmethylaminocarbonyl ) -2 , 3 , 5 , 6 -di 
benzobicyclot2.2.2]octane (mixture of diastereomers) 

The reaction was performed essentially as in exanple 25 but using 
{±) -cis-8- (1-cyclohexylmethylaminocarbonyl) -2, 3 ,5,6- 
25 diberizdbicyclo [2 .2 .2]octane-7-carbo3<ylic acid (prepared in exanple 
.9) instead of {±) -cis-8- (1-adamanty Imethylaminocarixaiyl)- 
• 2,3,5, 6-dibenzobicyclo[2. 2. 2]octane-7-carbojylic acid. Yield 59%, 
m.p. 80-2°, found: C, 73.10; H, 7.31; N, 5.78. C29H34N2O4 requires 
C, 73.39; H, 7.22; N, 5.90% 

30 

Example 42 Preparation of cis-7- [methojQ^carbonylmethyl- 
(N-methyl) -aminocarbonyl] -8-(l-adamantylmethylaminocarbonyl) - 
2,3,5, 6-dibenzobicyclo [2.2.2] octane 

35 

Ihe reaction was performed essentially as in exanple 25 but using 
the methyl ester of sarcosine hydrochloride instead of the 
L-alanine methyl ester hydrochloride. Yield 74%, m.p. 185-7o, 
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found: C, 75.47; 7.33; N, 5.22. C33H38N2O4 requires C, 75.26; H, 
7.27; Nr 5.32% 



5 Example 43 PreparatiOTi of cis-7- [ethox/carborylinetlyl- 
(N-methyl) -aminbcarbonyl] -8- (1-adainantylinethylaitiinocarbonyl) - 
2,3,5, 6-dibenzobicyclo [2.2*2] octane 

T3ie reaction vas performed essentially as in exaitple 25 but using 
10 the ethyl ester of sarcosine hydrochloride instead of the L-alanine 
inettyl ester hydrochloride. Yield 57%, found: C, 75.40; H, 7.51;- 
N, 5.03. C34H4(^04 requires C, 75.53; H, 7.46; N, 5.18% 

15 Example 44 Preparation of (±) -trans-S-d-adanantylmetlyl- 
aminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] pctane-7 -carboxylic 
acid 

a. {+) -trans-8-ethoxycarbonyl-2 ,3,5, 6-dibenzobicyclo- 
20 [2. 2. 2 ]octane-7 -carboxylic acid 

Antliracene (5 g, 28 mmol) and fumaric acid nonoethyl ester (4.04 
g, 28 mmol) were dissolved in dioxan (50 ml) and the solution 
heated at reflux for 3d. The reaction iabcture was evaporated and 
25 the solid obtained recrystallised from hot toluene and dried (5.06 
gr 56%). 

b. (±) -trans-ethyl--8^ (1-adamantylmethylaminocarbonyl) - 
2,3,5, 6-dibenzobicyclo [2. 2. 2] octane-7 -carboxylase 

30 

The product of step a {0.2 g, 0.62 mmol) was stirred in arihydrous 
benzene (25 ml) and thiorr^l chloride (0.27 ml, 3.1 imol) was added. 
The mixtxire was stirred at room teirperature for 2h. The solution 
was evaporated in vacuo to leave a- gum. This was taken up in dry 
35 dichloromethane (25 ml) and l-adamantylmethylamine (0.103 g, 0.62 
iimol) was added followed by triethy lamina (0.095 0ml, 0.68 nnol) 
and the mixture stirred at room taiperature for Ih. The 
didiloromethane solution was washed successively with 2M 
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hydrodaoric acid, water and saturated brine and dried, filtered 
and evaporated to afford a colourless solid (0.28 g, 96%) . 

c. {±) -trans -8- (l-adamantylmethylaminocarbonyl ) - 
5 2,3,5,6-dibenzobicyclo[2.2.2]octane-7-carboxylic acid 

The product of step b (0.28 g, 0.6 nitol) was dissolved in ethanol 
(20 ml) and sodium hydroxide (48 mg, 1.2 rnmole) was added. The 
reaction ndxttire was heated to reflux for 2 ndn vghereu^xjn it wsus 

10 diluted with 2N hydrochloric acid, cooled to room tenperature and 
filtered. The precipitated solid was washed successively with 
water, ethanol (2 ml) , ether (10 ml) and dried (165 xcg, 63%) . The 
coinpound was characterised and tested as the. N-methyl-D-glucamine 
salt, found: C, 67.73; H, 7.62; N, 4.22. CjiH^^O^ requires C, 

15 67.90; H, 7.60; N, 4140%. 



Example 45 Preparation of metliyl cis-(±)-8-(l-adamantyl- 
methyloxycarbonyl) -2,3,5, 6-dibenzobicyclo [2 . 2 . 2 ] octane- 
20 7-carbaxylate 

cis- (±) -8- (1-adamantylmetbyloxycarbonyl) -2, 3, 5, 6-diben20- 
bicyclot2.2.2]octane-7-carbo:Qriic acid prepared as in exanple 13 
(115 mg, .0.26 mmol) was dissolved in ether (10 ml) and a solution 

25 of diazomethane in ether was added drppwise until a yellow, colour 
persisted in solution. After 20 min at room tenperature the 
reaction was quaiched by drqpwise addition of acetic acid.' The 
reaction mixture was diluted with ether and washed sequentially 
with 5% sodium hydrogencarbonate solution and brine. The organic 

30 layer was dried, filtered and evaporated to give a colourless 
glass. Trituration with hexane then gave the desired product as 
a \^te solid (65 mg, 55%), m.p. 186-7°, found: C, 78.86; H, 7.06. 
C30H32O4 requires C, 78.92; H, 7.06% 

35 , • 

Example 46 Preparation of cis-7- (2-R-benzyloxycarbonyl- 
pyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
2,3,5,6-diben2obicyclo(2.2.2)octane (mixture of diastereomers) 
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(±) -cis-8- (l-adamantylmetlylaininocarbonyl ) -2 , 3 , 5, 6-dibenzo- 
bic3^ot2.2.21octane-7-carbosylic acid (prepared as in exanple 14) 
(440 nig, 1 rnnole) and lyBOP (520 ing, 1 mmole) were taken i?) in dry 
dichloromethane (15 ml) and Hunigs base (0.52 ml, 3 mmole) was 
added. Ihe reaction mixture was stirred under an atmosphere of dry 
argon for Ih. D-Proline benzyl ester hydrochloride (266 mg, 1.1 
nnole) was added and the mixture stirred overnight. Hie organic 
layer was washed with 5% potassium hydrogensulphate (15 ml) , sodium 
h/drogencarbonate (15 ml) and saturated brine (15 ml) . It was then 
dried, filtered and evaporated to leave the crude title ccnpound 
vihich was further purified ty column chromatograply on silica using 
a gradient elution starting with 50% ethyl acetate and 50% hexane 
going up to 80% ethyl acetate and 20% hexane. Ihe title cotrpound 
15 (580 mg, 92%) was isolated, m.p. 89-90°, found: C, 78.14; H, 7.13; 
N, 4.41. CtiE^Ot requires C, 78.31; H, 7.05; N,.4.45% 



10 



20 



Jle — £7 Preparation of cis-7-(2-S-benzylo3Qrbarboryl- 
pyrrolidinocarbonyl) -8- (1-adamantylmethylaminocarbonyl) - 
2,3,5,6-diben2obicyclot2.2.2]octahe (mixture of diastereomers) 



Hiis ccnpound was prepared essentially as in exanple 46 using 
L-proline benzyl ester i^drochloride instead of D-proline" benzyl 
25 ester lydrochloride. m.p. 91-2'=, found: C, 77.03; H, 7.12; N, 4.22. 
C«H44N204. 0.6 HjO reqviires C, 76.99; H, 7.12; N, 4.38% 



^'^^^g ^8 Preparation of cis-7-(2-R-carbo}y-pinn:olidinocarbox5ri)- 
8- (1-adamantylmethylaminocarbonyl) -2 , 3 , 5 , e-dibenzo- 
bicyclo[2.2.2]octane (mixt\ire of diastereomers) 

The product of example 46 ( 520 rcg, 0.83 mmol) vas dissolved in 
ethanol (20 ml) and 10% palladium on charcoal (100 mg) was added. 
The reaction mixture was stirred overnight under an atmosphere of 
hi'drogen and then filtered through celite and evaporated to yield 
the title ccnpound (380 mg, 86%) . The ccnpound was characterised 
and tested as the N-metlyl-D-glucaraine salt m.p. 124-7o, found: C, 
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64.58; H, 7.92? N, 5.38. C^HgsNaO,. 1.71 HjO requires C, 64.40; H, 
7.70; N, 5.45% 



5 Exainple 49 Preparation of cis-7-(2-S-carbo:Q^-Fyrrolidino- 
carbonyl) -8- (l-adamantylmethylaminocarbonyl) -2, 3, 5, S-dibenzo- 
bicyclo[2.2.2]octane (mixture of diastereomsrs) 

This coirpound was prepared essentially as in exanple 48 but using 
10 the product of exanple 47 as substrate rather than the product of 
exanple 46. Yield 60% The corrpDund was characterised and tested 
as the N-methyl-D-glucamine salt m.p. 98-101O, found: c, 61.12; H, 
8,11; N, 5.08. C^HsgNaO,. 3.88 H,0 requires C. 61.26; H, 7.87; N, 
5.23% 

15 

Example 50 Proration of cis-7-(2-methoxycarbonyl-pyrrolidino- 
carbonyl ) -8- { 1-adamantylmetlvlaminocarbonyl ) -2 , 3 , 5 , 6-dibenzo- 
bicyclo[2.2.2]octane (mixture of diastereomers) 

20 

The catpound of exanple 46 (320 mg, 0.59 irmol) was dissolved in 
dioxan (10 ml) and a solution of diazomethane in ether was added 
drppwise until the colour persisted. After stirring for Ih at room 
tenperature acetic acid was added to quench the reaction and the 

25 solution was evaporated and taken \jp in ethyl acetate. The product 
was then washed with saturated sodium hydrogencarbonate solution 
and saturated brine. The organic phase was dried filtered and 
evaporated and the title catpound purified on silica using 50% 
ethyl acetate and 50% hexane as eluent. Yield (120 mg, 37%), m.p. 

30 112-5°, found: C. 75.86; H, 7.43; N, 4.96. CsH^ol^O^ requires C, 
75.86; H, 7.29; N, 5.07% 



Example 51 Preparation of cis-7- {2-S-methoxycarboryl- 

35 pyrrolidinocarbonyl) -8- (1-adamantylmethylaminocarbonyl) - 
2,3,5,6-diben26bicyclo[2.2.2]octane (mixture of diastereomers) 

This catpound was pr^red essentially as in exaitple 50 using the 
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conpotind of exaitple 47 as substrate instead of the carpound of 
exanple 46. Yield 43%, m.p. 104-6°, found: C, 74.55; H, 7.43; N, 
4.88. C35H4oN204 . 0.6 HjO requires C, 74.57; H, 7.37; N, 4.97% 

5 

Example 52 Pr^aration of (±) -cis-7-(3-indolylethyl- 
aminocarbonyl ) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo [2.2.2] octane 

10 (±) -cis-8- (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzo- 
bicyclo[2.2.2]octane-7-carboxylic acid (prepared as in exaitple 14) 
(440 mg, 1 irmole) and PyBOP (520 mg, 1 imole) were taken \ip in dry 
dichlororoethane (15 ml) and Hunigs base (0.52 ml, 3 imole) vras 
added. Hie reaction mixture was stirred under an atmosphere of dry 

15 argon for Ih. Ttyptamine hydrodiloride (197 mg, 1 nnole) was added 
and the mixture stirred overnight. The organic layer was washed 
vdth 5% potassium lydrogensulphate (15 ml) , sodium 
lydrogencarboQate (15 ml) and saturated brine (15 ml) . It was then 
dried, filtered and evaporated to leave the crude title conpound 

20 viiich was further purified ty column chromatogreqply on silica using 
15% ethyl acetate and 85% dichloroirethane as eluent. The title 
conpound (432 mg, 74%) was isolated as a v*iite solid, m.p. 130-40°, 
found: C, 75.92; H, 6.98; N, 7.19, C«H4iN.a requires C, 76.26; H, 
7.28; N, 6.84% 

25 

Example 53 Preparation of cis-7-(R-2-(3-indolyl)-l-methoacir- 
carborayl-ethylaminocarbonyl] -8- (l-adamanl^lmethylaminocarbonyl) - 
2,3,5,6-diben2cA)icyclot2.2.2]octane (mixture of diastereomers) 

30 

This conpound was prepared essentially as in exanple 52 using 
D-tryptppihan methyl ester hydrodiloride instead of ttyptamine 
hydrochloride. Yield 78%, m.p. 135-40°; found: C, 75.64; H, 6.81; 
N, 6.09. C41H4JN3O4. 0.65 H2O requires C, 75.35; H, 6.83; N, 6.43% 

35 



Example 54 Preparation of cis-7-[2-S-(3-indolyl)-l-methG0Qr- 
carbonyl-ethylaminocarboryl] -8- (l-adamantylmethylaminocarbpnyl) - 
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2,3,5,6-caiben2obicycloI2.2.2Joctane (mixture of diastereoners) 

Ihis carrpound v;as prepared essentially as in exanple 52 using 
L-tryptophan methyl ester hydrochloride instead of txyptainine 
5 hydrochloride. Yield 80%, m.p. 135-42^, found: C, 76.55; H, 6.95; 
N, 6.77. C4tH43N304 requires C, 76.63; H, 6.75; .6.55% 

Example 55 Preparation of cis-7- [2-R- (3-indolyl ) -l-carbo3cy- 
10 ethylaminocarbonyl] -8- (1-adamantylmethylaminocarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane (diastereomer 1) 

a. cis-7- t2-R- (3-indolyl) -1-benzyloxycarboiiyl-etlylamino- 
carbonyl) -8- (1-adamantylmethylaitdnocarbonyl) -2, 3, 5, 6-diben20- 

15 bicyclo[2.2.2]octane and separation of diastereomers 

The mixture of diastereomers was prepared essentially as in exaitple 
52 using D-tryptpphan benzyl ester trifluoroacetate salt instead 
of tryptamine hydrochloride. The diastereomers were separated ty 
20 column chromatography (silica 15% ethyl acetate and 85% 
dichloromethane) to give a 35% yield of each conponent. 

b. cis-7 - 1 2-R- (3-indolyl) -1-carboxy-ethylaminocarbonyl] - 
8- (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-diben20bicyclo- . 

25 [2.2.2]octane (diastereomer 1) . 

Diastereomer 1 (from step a) (0.23 g, 0.32 mmol) was dissolved in 
methanol (10 ird) and a catalytic amoiant of 10% palladixm on 
' charcoal was added. The mixure was stirred under an atmosphere of 
30 hydrogen overnight, filtered and evaporated to leave the title 
conpound (0.21 g, 100%) . The corrpoimd was characterised and tested 
as the N-meth/l-D-glucamine salt, m.p. 130-5^, [a]^= -18.5^ (c=l 
in methanol), found: C, 67.17; H, 7.36; N, 6.49. C47H5eN409. H2O 
requires C, 67.09; H, 7.19; N, 6.65% 

35 

Example 56 Preparation of cis-7- [2-R- (3-indolyl) -1-carboxy- 
ethylaminocarbonyl ] -8- (1-adamancylmethylaminocarbonyl) - 
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10 



2,3,5,6-caiben2obicyclo[2.2.2]octane (diastereomer 2) 

Hie compound was prepared essentially as in example 4 but using 
diastereomer 2 (isolated in exanple 4 st^ a) instead of 
diastereomer 1 in step b. Yield 90% The carpound vas further 
characterised and tested as the N-methyl-D-glucamine salt, m.p. 
140-5°, ta]'»= -22.00 {c=l in methanol), found: C, 67.16; H, 7.18; 
N, 6.68. C47H58NA. H2O requires C, 67.09; H, 7.19; n, 6,65% 



^^^^ 57 Preparation of cis-7-[2-S-(3-indolyl)-l-carbo)Qr- 
ethylaminocarbonyl] -8- (l-adamantylmethylaininocarbonyl) - 
2,3,5,6-diben2dbicyclo[2.2.2)octane (diastereomer 1) 

15 This vas pr^red essentially as in exanple 55 but using 
L-tryptqphan benzyl ester trifluoracetate instead of the D-isomer 
in step a. Separation of diastereomers was achieved at the benzyl 
ester stage as indicated in exanple 55 step a. and diastereomer 1 
used in step b. was again the isomer with the higher R^. Overall 

20 yield 22% based on starting racemic carboxylic acid. 

The conpound was further characterised and tested as the 
N-methyl-D-glucamine salt, m.p. 119-24°, [a]^= -5.70 (c=0.7 in 
methanol), found: C, 65.07; H, 7.25; N. 6.44. C^HssNA requires. 
25 C, 65.03; H, 7.32; N, 6.45% 



^^^^ 58 Preparation of cis-7-[2-S-{3-indolyl)-l-carfxMQr- 

ethylaminocarbonyl] -8- (1-adamantylmethylaminocarbonyl) - 
30 2,3,5,6-diben20bicyclo[2.2.2]octane Diastereomer 2 

■me conpound was prepared essentially as in exanple 55 but using 
diastereomer 2 (isolated in exanple 57 step a) instead of 
diastereomer 1 in step b. Overall yield 26% based on starting 
35 racemic carboj^riic acid. The conpound was characterised and tested 
as the N-metlyl-D-glucamine salt, m.p. 133-8°, [a]°= +7.6° (c=0.66 
in methanol), found: C, 64.42; H, 7.17; n, 6.41. C„H5aNA.3H,0 
requires C, 64.37; H, 7.35; N, 6.39% 
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Exaitple 59 Prg)aration of cis- {+) -7- (2-Furaiiylnieth/landnocai±)Oivl) - 
8- ( l-adamantylmethylaminocarbonyl) -2 , 3 , 5 , 6- 
dibenzobicyclo [2.2.2] octane 

5 

The reaction was performed essentially as in Exaitple 25 but using 
furfurylamine instead of L-alanine methyl ester hydrochloride. 
Yield 65%, m.p. 300^, found: C, 78.15; H, 6.99; 5.42. C34H36N2O3 
requires C, 78.43; H, 6.97; N, 5.38% 

10 

• Example 60 Preparation of cis-(±)-7-[2-(5-methyloxycarbonyl)- 
f uranylaminocarbonyl ] -8- ( l-adairantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dibenzobicyclo [2.2.2] octane 

15 

Ihe reaction vas performed essentially as in Exairple 25 but using 
5~metho>ycarborvl-2-aminof\iran instead of L-alanine mettiyl ester 
hydrochloride. Yield 65%, m.p. 225^, found: C, 74.31;. H. 6.54; N, 
4.91. C35H36N2O5 requires C, 74.45; 6.43; N, 4.96% 

20 

Example 61 Preparation of cis-7- (l-S-ben2yloxycarbonyl-•2- 
methylpropylaIninocarbonyl) -8- (l-adamantylmethylaminocarlDonyl) - 
25 2;3r5,6-diben2obicyclo[2.2.2]octane (mixture of diastereomers) 

The reaction was performed essentially as in example 46 iDut using 
the p-toluenesulphonate salt of the benzyl ester of L-valine 
instead of D-proline benzyl ester hydrochloride. m.p 85-87«>. 
30 Found: C, 77.99; H, 7.52; N, 4.17. C4,H4,.NA- O.lHjO requires C, 
77.86; H, 7.36; N, 4.42% 

Example 62 Preparation of cis-7- {l-S-carboxy-2-metlTyl- 
35 prqpylaminocarbonyl ) -8- { 1 -adaroantylmethylaminocarboriyl ) -2 , 3 , 5 , 6- 
dibenzobicyclo-[2.2.2]octane (mixture of diastereomers) 

Itie reaction was performed essentially as in exairple 48 but using 
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the product of exaitple 61 as s\jbstrate instead of the product of 
exanple 46. The compound was characterised and tested as the N- 
methyl-D-glucandne salt m.p 105-8°. Found: C, 64.00; H, 8.06; N, 
5.37. C^HstNA- I.8H2O requires C, 64.09; H, 7.95; N, 5.46% 

5 

Exaitple 63 Preparation of cis-7-(l-s-inetho3vcarbonirl-2-netlyl- 
propylaminocarixjryl ) -8- (l-adamantylmethylaininocarbonyl) -2,3,5,6- 
dibenzobicyclo-[2.2.2]octane (mixture of diasterecmers) 

10 

cis-7- (l-s-carboxy-2-methylpropylaminocarbonyl) -8- (1- 
adamantylmethylaminocarboiyl) -2,3,5, 6-diben2dhicyclo- [2 .2 .2] octane 
(mixture of diastereoroers) (150 mg) prepared as in exanple 62 was 
dissolved in etlyl acetate (5ml) and a solution of diazoroethane in 
15 dietl5,ri ether was added until a yellow colour persisted in 
solution. After stirring the rection mixture at room tenperature 
for 10 min, glacial acetic acid was added and the organic le^rer was 
washed with saturated sodium l^drogencarbonate solution, dried over 
magnesium sulphate, filtered and evaporated. Yield 130 mg, 85%, 
m.p. 103-5°. Found: C, 75.51; H, 7.67; N. 5.06. €3511421^04 requires 
C, 75.78; H, 7.63; N, 5.05% 



Example 64 Preparation of cis-7- (l-S-2 -dicarbojQreth/1- 
aminocarbonyl) -.8- (1-adamantylmethylaminocarbonyl) -2 ,3,5,6- 
diben2obicyclo[2.2.2]octane (mixture of diasterecmers) 

a . cis-7- (l-S-2-dibenzylo5Q/'carbonyletlylaminocarbonyl) -8- (1- 
adairantylmethylaminocarborvl) -2,3.5, 6-dibenzobicyclo-[2.2.23octane 
(mixture of diastereoroers) 

The reaction was performed essentially as in exanple 46 but using 
the dibenzyl ester of L-aspartic acid instead of D-proline benzyl 
ester hydrochloride. Ihe product was used directly in step b. 

b. cis-7- (l-S-2-dicarboxyechylaininocarbonyl) -8- (1- 
adamantylmetlylaminocarboryl) -2,3,5, 6-dibenzobicyclo- [2 .2 .2]octane 
(mixture of diastereomers) 
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The reaction vas performed essentially as in exaitple 48 but using 
the product of step a. as siJDstrate instead of the product of 
exairple 46 . Ihe ccnpound was characterised and tested as the nono- 
N-methyl-D-glucamine salt, m.p 115-7°. Found: C, 62.84; H, 7.03; 
5 N, 5.35. C^oHsjNjOii. O.62H2O requires C, 62.54; H, 7.03; N, 5.61% 



Exaitple 65 Preparation of 7-(l-S-carix»Q^-2-phenyl-etlvl- 
aminocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
10 diben2obicyclot2.2.2]octane (mixture of diastereomers) 

Ihe reaction was performed essentially as in exartple 64 but using 
the benzyl ester of phenylalanine in st^ a. instead of the 
dibenzyl ester of aspartic acid. The conpound was characterised 
15 and tested as the N-methyl-D-glucamine salt, m.p 101-3*. Found: 
C, 66.13; H, 7.64; N, 5.05. C45H5,N3a. l.SH.O requires C, 66.06; H, 
7.49; N, 5.14% 



20 Example 66 Preparation of (±)-cis-7-{l-inethoxycarboryl-l-metl:vl- 
ethylaminocarboiyl ) -8- ( 1 -adamantylmethylandnocarbonyl ) -2,3,5,6- 
dibenzdbicyclo [2 . 2 . 2 ] octane 

The reaction was performed essentially as in exairple 46 but using 
25 the trifluorcaneth/lacetate salt of the methyl ester of 
aminoisobutyric acid instead of D-proline benzyl ester 
lydrochloride. m.p 120-20. Found: C, 75.51; H, 7.43; N, 4.90. 
CwH^oNiO* requires C, 75.53; H, 7.46; N, 5.18% 

30 

Example 67 Preparation of (±) -cis-7- (1-carboxy-l-methyl- 
ethylaminocarbonyl ) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo [2.2.2] octane 

35 The reaction was performed essentially as in exanple 64 but using 
the benzyl ester of aminoisobutyric acid in st^ a. instead of the 
dibenzyl ester of aspartic acid. The conpound was diaracterised 
and tested as the N-methyl-D-glucamine salt, m.p 115-25°. Found: 
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C, 64.71; H, 7.74; N, 5.92. QoHssNjOo requires C, 64.93; H, 7.76; 
N, 5.68% 



5 Example 68 Preparation of cis-7-{2-R-carbo3Q^-4-R-lvdro:^- 
Eyrrolidinocarbonyl) -8- (l-adamantylmeth/laminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

Hie reaction v«as perfonned essentially as in exanple 64 but xising 
10 the benzyl ester of cis hydroxy-D-proline in step a. instead of the 
dibenzyl ester of aspartic acid., liie compound was characterised 
and tested as the N-metlyl-p-glucainine salt, m.p 118-210. Found: 
C, 58.59; H, 7.48; N, 5.10. C<,H5?NAr. 4.8 nol HjO requires C, 
58.89; H, 7.78; N. 5.02% 

15 

Example 69 Pr^iaration .of cis-7-{2-R-carbo>Qr-4-R-l^rdro:^- 
pyrrolidinocai±oiiyl) -8- (1-adamantylmethylaminocarbonyl) -2,3,5,6- 
diben2obicyclo[2.2.2]octane (diastereaner 1) 

20 

The cis-7-(2-R-ben2ylo>ycarbon/l-4-R7ly(ix»y-FyrroHdino-carbonyl) - 
8 - ( 1 -adamanty Imethy laminocarbony 1 ) -2,3,5,6- 
dibenzabicyclo[2.2.2]octane mixture of diastereomers prepared as 
referaiced in exanple 68 was separated into, its two diastereoitierlc 

25 conponents by repeated recrystallisatidn from ethyl acetate. The 
insolxible isomer was designated diastereomer 1. The soluble 
materiel, isolated by evaporation was designated diastereomer 2. 
Diastereoner 1 was converted to the title compound essentially as 
in exanple 48 using it as substrate instead of the product of 

30 ecanple 46. The compound was characterised and tested as the N- 
methyl-D-glucamine salt, m.p 112-4°. Found: C, 60.81; H, 7.86; N, 
4.96. C^HjsNjOio. 4.4 nol HjO requires C. 60.70; H, 7.68; N, 5.18% 

35 Example 70 Preparation of cis-7-(2-R-carba>q,r-4-R-h/dro}Qr- 
pyrrolidinocarbonyl) -8- (1-adamantylmethy laminocarbony 1) -2,3,5,6- 
dibenz6bicyclo[2.2.2]octane (diastereomer 2) 
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Diastereomer 2 prepared as described in example 69 was converted 
to the title compound essentially as in exanple 48 using it as 
substrate instead of the product of exanple 46 . The conpound was 
djaracterised and tested as the N-metlyl-D-glucaniine salt, m.p 132- 
5 35°. Found: C, 63.69; H, 7.51; N, 5.04. C41H55N3O10. 1.5 mol HjO 
requires C, 63.40; H, 7.52; N, 5.41% 



Exaitple 71 Proration of cis-7-(2-R-inetho>ycarbonyl-4-R-tydro3y- 
10 pyrrolidinocarbonyl ) -8- (l-adamantylmeth/laminocarboiyl) -2,3,5,6- 
dibenzobicyclol2.2.2]octane (diastereonier 1) 

The ccnpound was prepared essentially as in ..exanple 63 but using 
the product of exanple 69 as substrate instead of cis-7-{l-S- 
15 carboxy-2-raethylpropylaminocarbonyl ) -8- (1-adamantylmetlvl- 
aniinocarboryl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (ndxture of 
diastereomers), m.p 133-35°. Found: C, 72.81; H, 7.21; N, 4.88. 
C35H4oN205. 0.5 mol HjO requires C, 72.81; H, 7.15; N, 4.85% 

20 

Example 72 Preparation of cis-7-(2-R-methoxycarboryl-4-R-lydroxy- 
pyrrolidinocarboivl ) -8- (1 -adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dibenzobicyclo[2.2.2]octane (diastereomer 2) 

25 The ccnpound was prepared essentially as in exanple 63 but using 
the product of exanple 70 as substrate instead of cis-7-(l-S- 
carbo3Q^l-2-n«thylpropylaminocarboryl) -8- (1-adamantylmethylandno- 
carbony 1 ) -2 , 3 , 5 , 6 -dibenzobicyclo [2.2.2) octane (ndxture of 
diastereomers), m.p 133-35°, Found: C, 70.28; H, 7.14; N, 4.81. 

30 CasH^oNjOs. 1.5 mol H;0 requires C, 70.42; H, 7.28; N, 4.69% 

Example 73 Preparation of (±) -cis-7- (3- (±) -carbojcy- 
piperidinocarbonyl ) -8- { 1 -adamantylmethylaminocarbonyl) -2,3,5,6- 
3 5 dibenzobicyclo [2.2.2] octane 

The reaction was performed essentially as in exanple 46 but lising 
the trifluoronethylacetate salt of the benzyl ester of racemic 
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nipecotic acid instead of D-proline benzyl ester hydrochloride. 
Ihe ccnpound was characterised and tested as the N-methyl-D- 
glucamine salt. Found: C. 65.54; H, 8.12; N, 5.23. C42HS7NA. 1.4 
H2O requires C, 65.24; H, 7.80; N, 5.43% 

5 

Example 74 Pr^jaration of (±)-cis-7-(3-(±)-methoxycarborvl- 
piperidinocari3oryl) -S-d-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo [2.2.21 octane 

10 

The ccnpaund was prepared essentially as in exearple 63 but using 
the product of exanple 73 as substrate instead of cis-7-{l-S- 
carbo:Qr-2-inethylproEyla[ninocarboiyl) -8- (l-adamantylmetlylamino- 
carboi5frl)-2,3,5,6-dibenzobicyclo[2.2.2]octane (mixture of 
15 diastereomers) . Found: C, 74.24; H. 7.30; N, 4.65. C^^i^O^. 0.8 
H2O requires C, 74.40; H, 7.56; N, 4.82% 

E^g^le 7^ Pr^)aration of cis-7-(l-s-cyanoetl:ylaininocarboiyl) -8-(l- 
20 adanBntYlinethylaininocarboryl}-2,3,5.6-dibenzobiqyclo[2.2.2]octane ' 
(mixture of diastereomers) 

Ihe ccnpound of exanple 31 (0.33 g, 0.59 mrol) was dissolved in 
pyridine (5 ml) and cooled to O© under an atmosphere of dry argon. 

25 Ttosyl diloride (0.13 g, 0.70 nnoD was added and the reaction 
allowed to warm to room terrperature and was then stirred overnight. 
The solvent was removed by evaporation and the residue partitioned 
between ettr/l acetate and water. The organic phase was washed 
successively with IM hydrochloric acid and saturated sodium 

30 hydrogen carbonate solution, dried, filtered and evaporated to 
leave the crude product. This material was purified b/ colum 
chromatograplT^ (silica, 90% dichlorcatethahe and 10% ethyl acetate) 
to leave the title compound (150 mg) , m.p. 125-8°. Found: C, 
76.30; H, 7.23; N, 8.21. C32H35N5O,. 0.6 H.O requires C, 76.19; H, 

35 7.23; N, 8.32% 



Preparation of cis-7- (l-s-metlylcarbonyl- 
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et±ylaininocarboryl) -8- ( l-adamantylmethylaminocarboryl ) -2 , 3 , 5 , 6- 
dibenzdbicyclot2.2.2]octcuie (mixture of diasterecmers) 

Ihe catpDund of exanple 75 (0.25 g, 0.5 urool) vgas dissolved in IHF 
5 (3 ml) and cooled to 0*> under an atmosidiere of dry argon. Methyl 
magnesium branide solution (1.4M in TEIF 1.4 ml, 2.0 mmol) vias 
added. Hie solution vas stirred at 0<» for Ih. 2M hydrochloric acid 
(2ml} vas added followed by saturated annonium chloride solution. 
(20 ml) . Hie product was extracted with ettyl acetate (2 x 20 ml) , 

10 dried, filtered and evaporated (0.25 ml). Ihe crude product was 
purified by column chromatography (silica 90% dichlorcmethane and 
10% ethyl acetate) to leave the title corrpound (130 zig) , m.p. 105- 
10«». Found: C, 76.61; H, 7.40; N, 5.25. C33H38N203 . 0.4 H20 
requires C, 76.54; H, 7.55/ N, 5.41% 

15 . 

Example 77 Preparation of cis-7- (l-s-prcasylos^carbonyl- 
ethylaminocarbonyl ) -8- (l-adamantylraethylaminocarboryl) -2,3,5,6- 
dibenzdbicyclo[2.2.2]octane (mixture of diasterecmers) 

20 

The reaction was performed essentially as in exanple 46 but using 
the trif luoromethylacetate . salt of the propyl ester of L-alanine 
(prepared from allclation of the caesium salt of BOC-L-alanine with 
propyl bromide followed fcy treatment with trifluoroacetic acid) 
25 instead of D-proline benzyl ester hydrochloride, m.p 90-3°. Found: 
C, 75.33; H, 7,74; N, 4,81. Cj^H^jNA- 0.25 H,0 requires C, 75.33; 
H, 7.66; N, 5.01% 



Example 78 Preparation of cis-7- (2-R-carbo3<y-pyrrolidinocarbonyl) - 
8- (1-adamantylmethylaminocarbonyl) -2 ,3 , 5, 6- 
dibenzobicyclo[2.2.2]octane (diastereomer 1) 

The ccnpound of exanple 48 was separated into its constituent 
diastereomers by reverse phase HPLC (silica C8 column 60% 
acetonitrile, 40% water and 0.1% acetic acid modifier) . Ihe first 
ccnpound eluted was designated diastereomer 1, the title conpound. 
Ihe conpound was characterised and tested as the N-methyl-D- 



30 
35 
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glucamine salt. Found: C, 64.23; H, 7.86; N, 5.38. C^HsgNjOio. 1.8 
HjO requires C, 64.22; H, 7.71; N, 5.48% 



5 Exanple 79 Preparation of cis-7- (2-R-carba3y-Fyrroli<ainoca3*onirl) - 
8- { 1 -adamantylme thy lamin oca r bony 1 ) -2 , 3 , 5, 6- 
dibenzdbicyclo[2.2.2]octane (diastereomer 2) 

The second ccnpound eluted during the HH£ separation referred to 
10 in exanple 78 was designated diastereomer 2. Uie ccnpaund vas 
characterised and tested as the N-netlvl-D-glucamine salt. Found: 
C, 64.23; H, 7.86; N, 5.38. CHssfJjOio. 1.8 H.O requires C, 64.22; 

H, 7.71; N, 5.48% 

15 

Example 80 Preparation of cis-7- (2-S -methoxycarboiyl- 
pyrrolidinocarboiQ^l) -8- {l-adainantylinetlylaminocarborvl>-2,3,5, 6- 
dibenzobicyclo[2.2.2]octane (diastereomer 1) 

20 Ihe ccnpound of exanple 51 was separated into its constituent 
diastereomers hy repeated recrystallisation from 80% ethyl acetate 
and 20% hexane. The crystals isolated were designated diastereomer 

I, the title coirpound, m.p. 256°. Found: C, 76.01; H, 7.31; N, 
4.98. C35H4oI^04 requires. C, 76.06; H, 7.29; N, 5.07% 

25 

Example 81 Preparation of cis-7- {2-S-metho3Q^carboryl- 
pyrrolidinocarboi^l) -8- (l-adamantylmetl^laminocarbonyl) -2,3,5, 6- 
diben2obicyclot2.2.2]octane (diastereomer 2) 
30 • - • 

Ihe nother liquors from the recrystallisation described in exanple 
80 were concentrated to yield the other pure isomer designated 
diastereomer 2, m.p. 94-6°. Found: C, 74.88; H, 7.31; N, 5.03. 
C35H40N2O4. 0.5 H2O requires C, 74.91;. H, 7.35; N, 4.99% 

35 

Example 82 Preparation of cis-7- (l-S-carboxy-2 -hydroxyethyl- 
aminocarbonyl) -8- (l-adanantylmethylaminocarbonyl) -2,3,5,6- 
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dibenzobicyclot2.2.2]octane (diastereoroer 1) 

Step a. cis-7- (l-S-Benzylo3Q^carboiyl-2"hydra&Qretl:ylandnocar^ - 
8 - {l-adainantylinethylaminocarbonyl) -"2 , 3 , 5 , 6- 
5 dibenzobicyclo[2.2.2]octane (diastereamer 1 and 2) 

The reaction was performed essentially as in exairple 46 but using 
L-serine benzyl ester hydrochloride instead of D-proline benzyl 
ester h/drochloride . The conpound was separated into its ccnponent 
10 diastereomers by column chromatography (silica 25% ethyl acetate 
and 75% dichloranethane) . The less polar material was designated 
diastereorcr 1 and the more polar diastereamer 2. 

Step b. cis-7- (l-S-carboxy-2-h/droxyethylaminocarbonyl) -8- (1- 
15 adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane 
(diastereamer 1) 

The reaction was performed essentially as in example 48 but using 
the diastereon^r 1 from step a. above as substrate instead of the 
20 product of exairple 46. The conpound was characterised and tested 
•as the N-methyl-D-glucamine salt, m.p 102-5° founds C, 61.24; 
7.78; N, 5.22. C3<>H53N30,o . 2.4 H.O requires C, 61.08; H, 7.59; 
5.48% 

25 

Example 83 Preparation of cis-7- {l-S-carbojQ^-2 -hydroxy- 
etl^laminocarbonyl ) -8- { 1-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2 .2]octane (diastereomer 2) 

30 The reaction was performed essentially as in exaitple 48 but using 
the diastereoner 2 from exaitple 82 step a. as substrate instead 
of the product of exaitple 46, The conpound was characterised and 
tested and tested as the N-methyl-D-glucamine salt, m.p 107-10° 
found: C, 61.27; H, 7.69; N, 5.29. C..It:.NAr.- 2.3 HjO requires C, 

35 61.19; H, 7.59; N, 5.49% 

Example 84 Preparation of ' cis-7- (l-S-methoxycarbonyl-2- 
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hydroxyeth/laininocarbonyl) -8- (l-aciainantylineth/laininocarbonyl) - 
2r3,5r6-diben20bicyclo[2.2.2]octane (diasterearrer 1) 

Step a. cis-7- {l-S-irethc3)Qrcarbonyl-2-lydraxyetl:yla -8- 
5 (1-adamantylmethylaminocarbonyl) - 2 , 3 , 5 , 6- 
diben2Qbicyclo[2.2.2]octane (mixture of diastereamers) 

The reaction was performed essentially as in exaicple 46 but \ising 
L-serine irethyl ester hydrochloride instead of D-proline benzyl 
10 ester hydrochloride. 

St^ b. cis-7- (l-S-metho5^carbonyl-2-hydro5Q^ethylaminocarbonyl) -8- 
(1-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo- 
[2. 2. 2] octane (diastereomer 1) 

15 

Ihe CQitpoxmd prepared in step a. was separated into its "ccnponent 
diastereoners ty column, chromatograply (silica 30% ethyl acetate 
and 70% dichloromethane) . The less polar material was designated 
diastereorrer 1, the title conpound, m.p 115-20^ found: C, 68.94; 
20 H, 6.95; N, 4.91. CaaHjaNjOg. 1.6 H.O requires C, 69.26; H, 7.27; N, 
4.90% 



Example 85 Preparation of cis-7- {l-S-methoxycarbonyl-2- 
25 hydroxyeth/laminocarbonyl ) -8 - (1 -adamantylmethylaminocarboiiirl ) - 
2,3,5,6-diben2obicYclo[2.2.2]octane (diastereomer 2) 

The conpoxmd of this exarrple was the more polar diasterear^ 
■ isolated from the column chromatography described in exairple 84 
30 step b, m.p 100-10^ found: C, 56.92; H, 6.03; N, 3.49. QaHaeNzOg. 
2.4 DCM requires C, 56.91; H, 5.78; N, 3.75% 



Example 86 Preparation of (±)- cis-7- (l-metho3Q^carbonyl-l- 
35 etlyleneaminocarbonyl) ^8- (1-adamantyimethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo [2.2.2] octane 

The product of exairple 64 step a. (270 mg, 0.5 mmol) was dissolved 
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in IHF (2 ml) and N.N-carbonyldiimidazole (80 ing, 0.5 imol) was 
acided followed by triethylamine (0.07 itd) . Bie solution was stirred 
at xoam tenperature overnight under an atmosphere of dry argon. The 
solvent was evaporated and the crude material purified by column 
5 chromatography (silica 10% ethyl acetate and 90% dichloratethane) 
to give the title conpound as a solid (50 mg) , m.p 98-108^ found: 
C, 73.59; 7.05; N, 5.06. C^^H^^O^. 0.8 HjO requires C, 73.55; H, 
7.03; 5.20% 

10 

Example 87 Preparation of cis-7-(l-S-methoxycarbonyl-2- 
carbojQrethylaminocarbonyl) -8- (1-adamantylmethylaminocarbonyl) • 
2,3,5,6-dibenzobicyclo[2.2.21octane (mixture of diastereomers) 

15 The reaction was performed essentially as in exanple 64 but using 
the alpha methyl beta benzyl diester of aspartic acid in step a. 
instead of the dibenzyl ester. Ihe conpound was characterised and 
tested as the N-methyl-D-glucamine salt, m.p 103-5^ found: C, 
56.56; H, 7.70; 4.71. C4iH55N30n. 5.9 H.O requires C, 56.48; H, 

20 7.72; N, 4.82% 

Example 88 Preparation of cis-7-(2-R-carboxypiperidinocarbonyl) -8- 
( l-adamantylmethylaminocarbony 1 ) -2 , 3 , 5 , 6-dibenzo- 
25 bicyclo[2.2.2]octane (mixture of diastereomers) 

• The reaction was performed essentially as in exanple 64 but using 
the benzyl ester of D-pipecolinic acid in step a. instead of the 
dibenzyl ester of aspartic acid. The compoimd was characterised 
30 and tested as the N-methyl-D-glucamine salt. Found: C, 65.13; H, 
8.07; N, 5.64. C42H57NA. 1.5 H.O requires C, 65.10; H, 7.81; N, 
5.42% 



35 Example 89 Preparation of cis-7- (2-R-methoxycarborylpiperidino- 
carbonyl) -8- (1-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixtxire of diastereomers) 
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His ccnpound was prepared essentially as in exanple 63 but using 
the product of exanple 88 as substrate instead of cis-7-(l-S- 
carbo3<y-2-methylpropylaininocarbonyl) -8- (l-adamantylmethyl- 
andnocarbonyl) -2,3,5, 6-dibenzdbicyclo [2.2.2] octane (mixture of 
5 dLastereomers) . Fomd: C. 70.00; H, 7.18; N, 4.70. Ci^^O^. 0.5 
CHCI3 requires C, 70.04; H, 6.78; N, 4.40% 

Example 90 Preparation of cis-7- (2-S-inethoxycarboivl-4-S-hyc3ro3Q^- 
10 pyrrolidinocarboiyl ) -8- (l-adanentylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixtxire of diastereomers) 

The reaction was performed essentially as in exanple 46 but using 
the trifluoroacetate salt of the methyl ester of cis-hydroxy-L- 
15 proline instead of D-proline benzyl ester hydrochloride. Found: 
C, 76.36; H, 7.24; N, 4.38. C35H4oN2a.- 0-9 toluene requires C, 
76.25; H, 7.31; N, 4.26% 



20 Example 91 Preparation of cis-7-{2-S-methoxycarbonyl-4-R-l:vclroj^- 
pyrrolidinocarbonyl) -8- (l-adamantylmetl^laminocarboryl) -2 , 3 ,5,6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereoners) 

Hie reaction performed essentially as in exanple 46 but xising 
25 the trifluoroacetate salt of the methyl ester of trans -l^drojcy-L- 
proline instead of D-proline boizyl ester hydrochloride. Found: 
C, 75.16; H, 7.32; N, 4.19. CjsH^oNA. 0.6 toluene requires C, 
75.45; H, 7.24; N,'4.49% . 

30 

Example 92 Preparation of cis-7- (l-S-methojQrcarboiyl-2- 
benzylsiolphervletlylaminocarbonyl) -8- (l-adamantylmetlylaInino- 
carbo^yl)-2,3,5,6-dibenzobic/clot2.2.2]octane (diastereomer 1) 

35 Step a. cis-7- (l-s-methojQrcarbonyl-2-benzylsulpheryletlyl- 
aminocarbonyl ) -8 - (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dibenzobicyclot2.2.2]octane (mixture of diastereomers) 
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Hie reaction was performed essentially as in exanple 46 but using 
the benzylthioether of L-cysteine methyl ester hydrochloride 
instead of D-proline boizyl ester hydrochloride. 

5 Step b. cis-7-(l-S-inethoxycarbonyl-2-ben2ylsulphenylethyl- 
aininocarbonyl)-8- (l-adainantylmethylaininocarbonyl)-2,3,5,6- 
dibenzobicyclo[2.2.2]octane (diastereomer 1} 

Ihe cortpDund prepared in step a. was separated into its ccnponent 
10 diastereomers by colximn chromatography (silica 15% ethyl acetate 
and 85% dichloromethane) . The irore polar material (Rf 0.4) was 
designated diastereomer 1, the title ccnpound, m.p. 80-1° foimd: 
C, 72.93; H, 6.88; N, 4.08. C40H44NAS. 0.5 H.O requires C, 73.04; 
H, 6.89; N, 4.25% 

15 

Example 93 Preparation of cis-7- {l-S-methoxycarboIIyl-2- 
benzylsulphenylethylaminocarbonyl) -8- (1-adamantylmethylamino- 
carbonyl)-2,3,5,6-dibenzobicyclo[2.2.2]octane (diastereomer 2) 

20 

Ihe less polar material isolated by the chromatography (Rf 0.6) 
described in exairple 92 step b. was designated as diastereomer 2, 
m.p. 85° found: C, 74.03; H, 7.01; N, 4.38. QoHi^NaO^S requires C, 
74.04; H, 6.64; N, 4.32% 

25 . - ■ 

Example 94 Proration of cis-7- (l-s-carbo3<yetlyl-{N-methyl)- 
aminocarbonyl ) -8- (1-adamantylmethylaminocarbonyl ) -2 , 3 , 5 , 6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

30 

The reaction was performed essentially as in exanple 64 but using 
the trif luoroacetate salt of the benzyl ester of N-metlyl-L-alanine 
in step a. instead of the dibenzyl ester of aspartic acid. Ihe 
conpound was characterised and tested as the N-methyl-D-glucamine 
. 35 salt, m.p. 100-10° found: C. 64.12; H, 7.89; N, 5.71. C^qH^sI^O,. 1.5 
HjO requires C, 64.21; H, 7.80; N, 5.62% 
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Example 95 Preparation of cis-7-(l-R-carbojQrethyl-(N-inethyl)- 
aminocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzcbicyclo[2.2.2]octane (mixture of diastereomers) 

5 1316 reaction vas perfomed essentially as in example 64 but using 
the trif luoroacetate salt of the benzyl ester of N-metl^ri-D-alanine 
in stqp a. instead of the dibenzyl ester of aspartic acid. Uie 
cotqpound was characterised and tested as the N-methyl-D-glucaxnine 
salt, m.p. 105-15° found: C, 62.06; H, 7.81; N, 5.55. QoHssNjO,. 2.8 
10 H2O requires C, 62.18; H, 7.91; N, 5.44% 

Example 96 Pr^aration of cis-7-(l-s-metho3«ycarboiiyletlvl-(N- 
metlyl) -amiiiocarixjnyl ) -8- (1-adamantylmetl^laminocarbonyl ) -2 , 3 , 5, 6- 
15 dibenzdbicyclo[2.2.21octane (mixture of diasterecaners) 

Ihe reaction was performed essentially as in exanple 63 but using 
the product of exanple 94 as sxjbstrate instead of cis-7-(l-S- 
carboxy-2-metl:ylpropylaminocarboEyl) -8- (1-adamantylmethylamino- 
20 carbor^l)-2,3,5,6-dib^zobicycloI2.2,2]octane (mixture of 
diasterecmers) , m.p. 96-8° found: C, 75.55; H, 7.68; N, 5.10.. 
C34H40N2O4 requires C, 75.53; H, 7.46; N, 5.18% 

25 Example 97 Pr^jaration of cis^7-(l-.R-metho5^carboiylethyl-(N- 
metlyl) -aminocaiborvl) -8- (1-adamanlylmetlvlaminocarbori/l) -2,3, 5, 6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

The reaction was performed essentially as in example 63 but using 
30 the product of exanple 95 as substrate instead of cis-7-(l-S- 
carbo3^-2-methylpropylaminocarboryl) -8- (1-adamantylmethylamino- 
carboiQrl)-2,3,5,6-dibenzobicyclo[2.2.2]octane (mixture of 
diastereomers), m.p. 95-105° found: C, 75.49; H, 7.53; N, 5.24. 
C34H40N2O4 requires C, 75.53; H, 7.46; N, 5.18% 

35 

Example 98 Preparation of (±)-cis-7-(pyrrolidinocarbon/l)-8-(l- 
adamantylnethylaminocariwiyl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane 
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The reaction was performed essentially as in exanple 64 but using 
pyrrolidine in step a. instead of the dibenzyl ester of aspartic 
acid, m.p. 205-7° found: C, 80.15; H, 7.77; N, 5.78. CnHi^Oj 
requires C, 80.12; H, 7.74; N, 5.66% 

5 

Example 99 Preparation of {±)-cis-7-{inBthylain"iocarbonyl)-8-(l- 
adaitan^lroethylamiiiocarboivl ) -2 , 3 , 5 , 6-dibenzdbicy clo [2.2.2] octane 

10 Ihe conpound of exanple 14 (440 mg, 1 nitol) was dissolved in 
dichloromethane (15 ml) and diisopropyletlylamine (0.52 ml) and 

V 

PyBOP (520 Tcg) were added. The solution vas stirred for 5-10 min 
until a clear solution was obtained. Dry methylamine gas was 
bubbled through the solution for 5 min until this was saturated. 

15 The solution was stirred for Ih and then evaporated. Ihe residue 
was taken up in ethyl acetate and washed succeissively with 5% 
aqueous potassium hydrogensulphate solution (2 x 20 ml) saturated 
sodium l^drogencarbonate solution (20 ml), brine (20 ml), dried, 
filtered and evaporated to leave a crude product which was purified 

20 ty coltjmn chromatography (silica 70% dichloromethane and 30% ethyl 
acetate) . Ihe title conpound was a white solid (240 mg) , m.p. 192- 
3^ found: C, 79.15; H, 7.72; N, 5.91. C30H34NA requires C, 79.26; 
H, 7.53; N, 6.16% 

25 

Example 100 Preparation of (±) -cis-7- (dimet^ylandnocarbonyl) -8- (1- 
adaitBntylmethylaminocarboinyl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane 

Ihe conpound was prepared essentially as in exanple 99 but using 
30 dimeth/lamine instead of methylamine, m.p. 253-5^ found: C, 78.86; 
H, 7.78; N, 5.67. Cj^HjeNA requires C, 78.69; H, 7.8 N, 5.92% 

Example 101 Preparation of (±)-cis-7-(ethylaminocarboiyl)-8-{l- 
35 adanantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane 

The ccnpoxmd was prqpared essentially as in exanple 99 but using 
etlylandne instead of metlylamine, m.p. 200-1° found: C, 79.82; H, 
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7.67; N, 5.94. CjaHjeNA requires C, 79.45; H, 7.74 N, 5.98% 



^^'^le 102 Preparatican of (±) -cis-7- (1-ineth/lethirlaininocarboiyl) - 
5 8 - { 1-adamantylmethy laminocarbony 1 ) -2,3,5,6- 
dibenzdbicyclo [2.2.2] octane 

Ihe cotipound was pr^red essentially as in exanple 99 but using 
isqproRylainine instead of metlylaniine, m.p. 122 -40 found: C, 74.80; 
10 H, 7.21; N, 5.38. CjjHjgNjPz. 0.4 DCM. 0.1 ethyl acetate requires C, 
74.94; H, 7.56 N, 5.33% 



^i^^le 103 Preparation of (±) -cis-7-aininoca3±Qn/l-8-{l- 

15 adanantyljnetlylaininocarboiyl) -2,3,5, 6-diben26bicyclot2.2.2lQctane 

Bie conpound was prepared essentially as in exaitple 99 but using 
anrnonia instead of methylamine, m.p. 238-40° found: C, 78.78; H, 
7.45; N, 6.41. CjsHjaNA requires C, 79.06; H, 7.32 N, 6.36% 



20 



25 



^^^^Ig — iSi Preparation of (±) -cis-7- {2-ben2yloxycari30iyl- 
ethylaminocarbonyl) -8- {l-adamantylmethylaminocarboryl) -l-Q^ano- 
2,3,5,6-diben2obicyclot2.2.2]octahe (regioisotner 1) 



Hie mixture of regioisomers was prepared essentially as in exanple 
29 but tasing (±) -cis-8- (1-adamantylmethy laminocarborr/1 ) -1-cyano- 
2,3,5,6-diben20bicyclot2.2.2]octane-7-carboxylic acid instead of 
(±) -cis-8- (1-adamantylme thy laminocarbony 1) -2,3,5,6- 

30 dibenzobicYclo[2.2.2]octane-7-carbox7lic acid. This in turn was 
made ly reaction of 1-adamantanemethylamine with l-cyano-2, 3,5,6- 
dibenzobicyclo [2.2.2] octane-7 , 8-dicarboxylic acid aniydride 
essentially as in exanple 14. The anhydride was prepared by 
reaction of maleic anhydride with 9-cyanoanthracene in refluxing 

35 toluene. Une regioiscners were separated by preparative HPLC 
(silica, etlyl acetate 15% and dichloromethane 85%) . The less polar 
regioisomer was designated regioisomer 1, the title coirpound, m.p. 
205-8° found: C, 76.55; H, 6.61; N, 6.68. C,^,,N,0, requires C, 
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76.53; H, 6.58; N, 6.69% 

Example 105 Preparation of (±)-cis-7-(2-benzyloxycarboriyl- 
5 ethylaminocarbonyl) -8- ( l-adamantylmethylaminocarbonyl) -l-cyano- 
2,3,5,6-dibenzdbicyclo[2.2.2]octane (regioisomer 2) 

The more polar regioisomer from the HPLC separation described in 
exanple 104 was designated regioisomer 2, the title ccnpound, m.p. 
10 104-70 found: C, 76.48; H, 6.65; N, 6.59. C4oH4iN304 requires C, 
76.53; H, 6.58; N, 6.69% 



Exanple 106 Proration of cis-7-(l-s-metho3cycarboriylethyl- 
15 aminocarbonyl ) -&- (neopentylaminocarbonyl) -2 , 3,5, 6-dibenzo- 
bicyclot2.2.2]octane (itdxture of diastereomers) 

a . (±) -8- (neopentylaminocarbonyl ) -2 , 3 , 5, 6-dibenzobicyclo- 
[2.2.2)octane-7-carbo3ylic acid 

20 

The material was prepared essentially as in example 14 but \asing 
neopentylaroine hydrochloride as sxdastrate instead of l-adanantyl- 
amine. 

25 b. cis-7- (l-S-methoxycarborylethylaminocarbonyl) -8-(neppentyl- 
aminocarborr/l ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (mixture of 
diastereomers ) 

The material was prepared essentially as in exartple 25 but using 
30 the coirpound prepared in step a. above instead of (±)-cis-8-(l- 
adanantylmethylaminocarboryl ) -2 , 3 , 5 , S-dibenzobicyclo [2.2.2] octane- 

7- carb03<ylic acid as substrate, found: C, 72.14; H, 7.32; N, 6.29. 
C27H32NA requires C, 72.30; H, 7.19; N, 6.25% 

35 

Example 107 Preparation of cis-7- (2-R-carboxy-pyrrolidinocarboriyl) - 

8- (neopentylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane 
(mixture of diastereomers) 
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a . cis -7 - (2 -R-benzy loxycarbony Ipyrrol idinocarbonyl ) - 8 • 
(neopentylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane 
(mixttire of diastereoroers) The compound was prepared essentially 
as in exanple 46 but using the product of exairple 106 step a. as 

5 substrate instead of (±)-cis-8^(l«adanantylinetlylaininocarboiiyl)- 
2,3,5, 6-dibenzdbicyclo [2.2.2] octane-7 -carboxylic acid . 

b. cis-7- {2-R-carboxypyrrolidinocarbonyl) -8- (neopentyl- 
andnocarboiyl) ^2 , 3 , 5, 6-dibenzobicyclo [2.2.2] octane (mixture of 

10 diastereom^rs) 

The reaction vras performed essentially as in exanple 48 but using 
the product of exanple 107 step a. as substrate instead of the 
product of exanple 46. The compound was characterised and tested 
15 as the N-methyl-D-glucamine salt, m.p. 105-15° fomd: 57.98; H, 
7.89; N, 6.07. C35H45N3O5. 4.0 H.O requires C, 57.75; H, 7.89; N, 
5.77% 



20 Example 108 Preparation of 7-(l-adamantylmetl:Ylaininocarbonyl)- 
2,3,5, 6-dibenzobicyclo [2.2.2] oct-7 , 8-ene 

a . - 7-carba5^-2 ,3,5, 6-dibenzobicyclo [2.2.2] oct-7 , 8-ene 

25 7- (methoxycarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] oct-7 , 8-ene 
(prepared as in J.C.S. Perkin I, 1984, 779) (0.5 g, 1.9 nirol) was 
dissolved in ethanol (20 ml) and sodium h/droxide (0.5 g) was added 
along with water (2 ml) . The solution was stirred and refluxed for 
1.5 h. The hot solution was poured onto 2M HCl (50 ml) . The white 

30 precipitate formed was filtered off, washed with water and dried 
at 50® in vacuo. This cottpound was used without further 
purification. 

b . 7- ( 1 -adamantylmetly laminocarlDoiVl ) -2 , 3 , 5 , 6-dibenzobicyclo- 
35 [2.2.2] oct-7 , 8-ene 



The acid prepared in step a. above (248 mg, 1 xtrrol) was dissolved 
in dry dichloromethane (10 ml) and diisopropylamine (0.52 g, 3 
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imol) and lyBOP (0.52 g, 1 imDl) were added. After stirring at roan 
tenperatur for 5 inin, l-adamantylmethylaznine (180 mg) \vas added. 
After stirring for a fxrrther 30 min whereupon the reaction ndxture 
was evaporated. Ihe residue vas taken Mp in eth/1 acetate and 
5 vashed successively with 5% aqueous potassium hydrogensulphate 
solution (2 X 20 xcd), saturated sodium hydrogencarbonate solution 
(20 ml), brine (20 ml), dried, filtered and evaporated to leave a 
crude product which was recrystallised from toluene. The vAiite 
solid was dried in vacuo, m.p. 254-5«^ found: C, 81.28; H, 7.81; 
10 N, 3.40. CjflHasND. HjO requires C, 81.32; H, 7.50; N, 3.39% 

Example 109 Preparation of (±) -7- (l-adamantylmeth/laminocarbonyl) - 
2 , 3 , 5 , e-dibenzobicyclo [ 2 . 2 . 2 1 octane 

15 

a. (±)-2,3,5,6-dibenzpbicyclo[2.2.2]octane-7-carboxylic acid 

7- (methoxycarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (prepared 
as in US patent 5,055,468) (20 g, 80 mcrol) was dissolved in 

20 methanol (220 ml) and potassium hydroxide (40 g) was added along 
with water (40 ml) . The solution was stirred and.refluxed for 4h. 
Ihe solution was cooled, filtered through charcoal and treated with 
concentrated HCl. The buff precipitate formed was filtered off, 
washed with water and recrystallised from hot baizene. This 

25 coirpound was usecJ without further purification. 

D. (±7- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo [2.2.2] octane « 

30 (±)-2,3,5,6-dibenzobicyclo(2.2.2]octane-7-carbox/lic acid (prepared 
in step a. above) (1.0 g) was heated with thionyl chloride (5 ml) 
and EMF (2 drops) at reflux for 30 min. On cooling and evaporation 
the pale yellow acid chloride was isolated. 

'35 The acid chloride (267 mg, 1.0 mmol) was dissolved in dry 
dichloromethane (5 ml) and and added with stirring to a solution 
of 1-adamantanemethylamine (182 mg, 1.1 mmol) and triettylaitiine 
(0.3 ml) . After 30 min the solution was washc-. ^successively with 
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2M HCl and brine, dried, filtered and evaporated to leave a solid 
vtoichwas recrystallised from toluene (253 mg) > m.p. 220-1*^ found: 
C, 84;88; H, 7.81; N, 3.39. CjaHjaND requires 84.81; H, 7.63; N, 
3.39% 

5 

Examoie 110 Preparation of (±)-7-(l-adainantylinethox/carbonyl)- 
2,3,5, 6-dibenz6bicyclo [2.2.2] octane 

10 The neterial vas prepared essentially as in exairple 109 except that 
l-adanentanamethanol was \ised instead of l-adamantanemethylamine 
in step b, m.p. 152-3<=» found: C, 84.42; H, 7.65. C28H30P2 requires 
C, 84.38; H, 7.59% 

15 

Example 111 Preparation of cis-7-(l-S-meth03ycarboi^lethyl- 
aminocarbonyl ) -8 - (l-adamantylmethoxycarbonyl) -2 ,3,5,6- 
diben2obicyclo[2.2.2]octane (mixture of diastereomers) 

20 The material. v?as prepared essentially as in exaitple 25 but using 
the cortpomd prepared in exairple 13 instead of (±)-cis-8-(l- 
adamantYlitethylandnocarboryl) -2,3,5, 6-dibenzobicyclo [2 .2 .2] octane- 
7-carbo>^lic acid as substrate, m.p. 75-7^ found: C, 74.27; H, 
7.36; N, 2.80. C33H37NO5. 0.06 nol DCM requires C, 74.53; H, 7.02; 

25 N,. 2.62% 



Example 112 Preparation of cis-7-{l-R-methoj^carbonylethyl- 
aminocarbonyl) -8- (l-adamantylmethoxycarbonyl) -2,3,5,6- 
3 0 dibenzobicyclo [2.2.2] octane • (mixture of diastereomers ) 

The itBterial was prepared essentially as in exairple 111 but using 
D-alanine metl^l ester hydrochloride instead of L-alanine metlyl 
ester hydrochloride as substrate, m.p. 85-7^ fomd: C, 74.38; H, 
35 7.29; N, 2.75. C33H37NO5. 0.05 nol DCM requires C, 74.63; H, 7.03; 
N, 2.63% 
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ExaiTiple 113 Pr^Daration of (±)-cis-7-(2-ben2yloxycarbonylethyl~ 
aminocarbonyl) -8- (l-adamantylinethylaininocarbonyl) -1, 4-dilnetlyl- 
2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane 

5 Ihe conpound vas prepared essentially as in exaziple 29 but using 
(±) -cis-S- ( l-adanantylnetlylaininocarboryl ) -1 , 4-diitteth/l-2 ,3,5,6- 
diben2obicyclo[2.2.2]octane-7-carba>ylic acid instead of (±)-cis-8- 
(l-adamantylmethylaminocarbonyl) -2, 3, 5, 6-diben2obicyclo- 
[2.2.2]octane-7-carbaxylic acid. Ihis in txim was made ky reaction 

10 of 1 -adamant anemethy lamina with l,4-dimethyl-2,3,5,6- 
dibenzbbicyclo [2.2.2] octane-7 , 8-dicarlx)xylic acid anhydride 
essentially as in exairple 14. The anhydride was prepared Toy 
reaction of maleic anhydride with 9,10-diinethylantliracene in 
refluxing toluene, m.p. 170-3*' found: C, 77,89; H, 7.49? N, 4.49. 

15 C41H46N2O4 requires C, 78.06; H, 7.49; N, 4.44% 

Example 114 Pr^aration of {±)-cis-7-{l-s-metho5QrcarbonyletlT/l- 
aminocarbonyl ) -8- ( l-adanentylmeth/laminocarbonyl ) -l-nitro-2 ,3,5,6- 
20 diben2obicyclo[2.2.2]octane (diastereomer 1) 

The ccsnpoimd was prepared essentially as in exanple 25 hat using 
(±) -cis-8- (l-adamantylmetlylaminocarboryl) -l-nitro-2, 3 , 5, 6-diben20- 
bicyclo[2.2.2]octane-7-carboxylic acid instead of (±) -cis-8-(l- 

25 adamantylitethylaminocarbonyl) -2, 3, 5, 6-dilDenzo-bieyclo[2 .2 .2]octane- 
7-carboxylic acid . This in turn was made by reaction of 1- 
. adaraantanemethylamine with l-nitro-2, 3,5, 6-dilDenzobicyclo- 
[2.2.2]octane-7,8-dicarbo5Qrlic acid anhydride essentially as in 
exaitple 14. The anhydride was prepared ty reaction of maleic 

30 anhydride with 9-nitroanthracene in refluxing toluene. The final 
mixture of diastereomers was separated into three components by 
HPLC (silica gradient elution of 5% ett^l acetate and 95% 
dichloromethane to 15% ethyl acetate and 85% dichlorometliane) . The 
least polar fraction was designated diastereomer 1. Found: C, 

35 68.99; H, 6.78; N, 7.24. C33H37N2O6 requires C, 69.33; H, 6.52; N, 
7.35% 
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^^^^ Preparation of (±)-cis-7-(l-s-inetho3Q^carbonyletiyl- 
andnocarbonyl) -8- (l-adanantylmeth/laininocarbonyl) -l-nitro-2, 3, 5, 6- 
diben2dbicyclot2.2.2]octane (diastereoner 2) 

The second least polar fraction from the HPLC separation described 
in exanple 114 ves designated diastereomer 2. Found: C, 69.43; H, 
6.69; N, 7.37. CajHjTNjOs requires C, 69.33; H, 6.52; N, 7.35% 



10 Pxfftple ll§ Pr^)aration of (±) -cis-7-(l-s-InethfflQ^arbQ^irletlyl- 
aIninocariDo^yl) -8- (l-adanBntylirethirlaininocai±orQri) -l-nitro-2 ,3,5,6- 
diben26bicyclot2.2.2]octane {diastereomer 3) 

The most polar fraction from the HPLC separation described in 
15 example 114 vas designated diastereomer 3, 

found: C, 69.21; H, 6.80; N, 7.22. Cj^tNA requires C, 69.33; H, 
6.52; 7.35% 



20 Exairple 117 Preparation of cis-7-{l-s-meth05Qrcarboiyl-2-(3- 
indolyl) ethylaminocarbonyl) -8- (neopentylaminocarboiiirl) -2,3,5,6- 
diben2dbics^o[2.2.2]octane (mixture of diastereomers) 

Ihe coirpound was prepared essentially as in exairple 54 but iising 
25 the product of exanple 106 step a. as substrate instead of (±)-cis- 
8- (1-adamantylmethylaminocarbonyl) -2,3,5,6- 
diben2obiqrclot2.2-2]octane-7-carbojQrlic acid. Found: C, 73.81; H, 
6.49; N, 7.23. C3sH37l^04. 0.25 H,0 requires C, 73.98; H, 6.65; N, 
7.39% 



30 



35 



^'^^^^^ iii Preparation of cis-7- (l-s-carbQxy-2-(3- 

ihdolyl ) ethirlaniinocarbonyl ) -8- (neopentylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

The compound vas pr^red essentially as in example 107 but using 
the benzyl ester of L-tryptophan as substrate in step a. as 
substrate instead of the benzyl ester of D-proline. The coitpound 
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was characterised and tested as the N-methyl-D-glucamine salt 
Found: C, 65.91; H, 7.01; N, 7.31. C^HjjNA requires C, 66.11; H, 
7.04; N, 7.52% , 

5 

E?cainDle 119 Preparation of cis-7-(2-R-{carba)cyinethylainino- 
carbonyl)pyrrolidinocarbOTirl) -8- (l-adainantylnetlylaininocarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane (mixtxare of diastereomers) 

10 Ihe reaction vas performed essentially as in exairple 64 but using 
the ben^l ester of D-prolylglycine in step a. instead of the 
dibenzyl ester of aspartic acid. Hie cortpound was characterised 
and tested as the N-methyl-D-glucamine salt . Found: C, 61.52; H, 
7.52; N, 6.81. C43H58NA0. 2.6 H.O requires C, 61.65; H, 7.60; N, 

15 6.69% 



E?canple 120 Preparation of cis-7-(2-R-(carbdxyinethylaxnino- 
carborvl)Ryrrolidixiocarbonyl) -8- (l-adainantylxnethylandnocarbonyl) - 
20 2,3,5,6-dibenzdbicyclo[2.2-2]octan'e (diastereomer 1) 

*Ihe benzyl ester intermediate isolated after exaitple 119 step a. 
was separated into its constituent diastereomers by 
recrystallisation from ethyl acetate. The mother liquors on 
25 concentration gave a benzyl ester which on hydrogenolysis gave the 
diastereomer of this exairple. Ihe conpound was characterised and 
tested as the N-methyl-D-glucamine salt. Found: C, 65.12; H, 7.40; 
6.95. C43H58N4O10 requires C, 65.30; 7.39; N. 7.08% 

30 

Example 121 Preparation of cis-7 - { 2 -R- ( carboxymethylamino- 
carbonyl)pyrrolidinocarbonyl) -8- (l-adaiTBritylinethylaininocarbonyl) - 
2,3,5,6-dibenzobicyclo(2.2.2]octane (diastereomer 2) 

35 The crystalline material from the recrystallisation described in 
exairple 120 on hydrogenolysis gave the diastereomer of this 
exairple. The conpound was characterised and tested as the N- 
methyl-D-glucamine salt. Found: C, 61.54; H, 7.75; N, 6.34. 
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CijHsgll^Oio. 2.9 H2O requires C. 61.29; H, 7.62; N, 6.64% 



>ii — 122 Preparation of cis-7-(2-R-{carboxyetlylainino- 
5 carbotyl)EyrroUdinocai±orTirl) -8- (l-adamantylmetl^laininocarboiyl) - 
2,3,5,6-diben2dbicyclo[2.2.2]octane (mixture of diasterecmers) 

Hie reaction was performed essentially as in exanple 64 but using 
the benzyl ester of D-prolyl-beta-alanine in step a. instead of the 
10 dibenzyl ester of aspartic acid. Ihe corrpound was characterised 
and tested as the N-methyl-D-glucamine salt. Found: C, 63.14; H, 
7.78; N, 6.60. C^HgoN^Ojo. 1.9 HjO requires C, 63.02; H, 7.66; N, 
6.68% 

15 

^'^^^ 123 Preparation of cis-7-(2-R-(netho:^carbonylmetl5rl- 
aminocarbonyl) pyrrolidinocarbonyl) -8- (l-adaInantylInethyla^^ino- 
carbonyl)-2,3,5.6-diben2obicyclo[2.2.2]octane (mixture of 
diasterecmers) 

20 

The compound was prepared essentially as in example 63 but using 
the compound of example 119 as substrate instead of the coitpound 
of example 62. Found: C, 69.77; H, 7.08; N, 6.58. C„E„U,0,. 1.4 
H2O requires C, 69.97; H, 7.27; N, 6.62% 

25 

^^^^^^ 124 Preparation of cis-7-(2-R-(inethojQrcarboryletlyl- 
aminocarbonyl) pyrrolidinocarbonyl) -8- (l-adamantylmetlQriamino- 
carbonyl) -2,3.5. 6-diben2obicyclo [2.2.2] octane (mixture of 
30 diasterecmers) 

Ihe conpound was prepared essentially as. in example 63 but using 
the cotipound of exairple 122 as substrate instead of the compound 
of exanple 62. Found: C, 71.15; H, 7.40; n, 6.56. C,MhO,. H^O 
35 requires C, 71.13; H. 7.38; N, 6.54% 



SaSEle 125 Pr^)aration of cis-7-(l-s-(carbo^etiylamino- 
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•carbonyl) ethylandnocarboaiyl) -8- (1-adainantyliiethylaininocarboiyl) - 
2,3,5,6-dibmz6bicyclo[2.2.21octane (mixtxire of diasterecsners) 

The reaction vras performed essentially as in exaziple 64 but \ising 
5 the benzyl ester of L-alanyl-beta-alanine in step a. instead of the 
diben^l ester of aspartic acid. The ccnpoxmd vas characterised 
and -tested as the N-methyl-D-glucamine salt. Found: C, 60.56; 
7.74; 6.53. C42H58NAo- 3.1 HjO requires C, 60.40; H, 7.75; N, 
6.71% 

10 

Example 126 Preparatirai of cis-7-(l-s-(inethoxycarbonylethyl- 
aininocarbonyl ) ethylaminocarbonyl ) -8- ( l-adamantylmethylamino- 
carbonyl ) -2 , 3 , 5 , 6-diben20bicyclo [2.2.2] octane (mixture of 
15 diastereomers) 

The conpound vas prepared essentially as in example 63 but using 
the ccnpound of exairple 125 as substrate instead of the compound 
of exaitple 62. Found: C, 69.51; H, 7.39; N, 6.49. C36H43N3O5. 1.4 
20 H2O requires C, 69.35; H, 7.41; N, 6.73% 

Example 127 Preparation of cis-7-(l-s-(methylaroinocarboriyl)- 
et±ylaminocarboryl ) -8- ( 1 -adamantylmethy laminocarbonyl ) -2 , 3 , 5 , 6-. 
25 diben26bicyclo(2.2.2]octane (mixture of diastereomers) 

The conpound was prepared essentially as in exanple 25 but using 
the trifluoroacetate salt of N-methyl-L-aianinamide instead of L- 
alanine methyl ester hydrochloride. Found: C, 72.12; H, 7.37; 
30 7.50. C33H39N3O3. 1.2 H2O requires C, 72.37; H, 7.63; N, 7.67% " 

Example 128 Preparation of cis-7-(l-s-(methoxycarbonyl)- 
ettylaminocarbonyl) -8- (1-RS- (l-adamantyl) ethylaminocarbonyl) - 
35 2,3,5,6-diben2obicyclo[2.2.2]octane (mixture of diastereomers A) 

a. 8- (1- (1-adamantyl) ethylaminocarbonyl) -2,3, 5, S-dibenzo- 
bicyclo[2.2.2]octane-7-carboxylic acid (mixture of diastereomers) 
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Uiis ccnpound vas prepared essentially as in exanple 14 but using 
l-RS-d-adanantyDethylamine (prepared as described in EP 178668) 
as substrate instead of 1-adanantaneraethi'lainine. 

5 b. cis-7-{l-S-(ni8thoDQ^carboryl)ethy'laininocarbonyl)-8-(l-RS-(l- 
adamantyl) etlylaininocarboryl ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane 
(mixture of diasterecners A) 

Hiis was prepared essentially as in exanple 25 but using the 
10 product of st^ a. instead of the product of exanple 14. Ihe 
ndxtmre of four conpounds thus produced was s^rated into two 
pairs by use of preparative MPIX: (silica 35% ethyl acetate and 65% 
hexane) . The least polar pair were designated as the product of 
this exanple. found: C, 74.26; H, 7.60; N, 4.86. C34H40NA. 0.5 HjO 
15 requires C, 74.29; H, 7.52; N, 5.10% 



^^xanple 122 Preparation of cis-7-(l-s-{metho>Qrcarboryl)- 

ethylaminocarboiQrl) -8- (1-RS- (l-adamantyl) ettylaminocarbonyl) - 
20 2,3,5,6-dibenzdbicyclot2.2.2]octane (mixture of diastereomers B) 

The most polar pair of conpounds isolated after the MPLC procedure 
described in exanple 128 were designated mixture B, the conpounds 
of this exanple. Found: C, 74.01; H, 7.69; N, 4.90. Cjfi^zOt. 0.5 
25 H,0 requires C, 74.29; H, 7.52; N,.5.10% 

Example 130 Preparation of cis-7-(l-S-(etl^lcarbonyl) - 
eth/laiTiinocarbor^l) -8 - {l-adanantylmethylaminocarbonyl) -2,3,5,6- 
30 dibenzobicYclo[2.2.2]octane (mixture of diascerecaners ) 

The compound of exanple 75 (0.37 g, 0.74 rmol) was dissolved in THF 
under an atmosphere of argon and cooled to 0°. A IM solution of 
ethyl magnesium bromide in THF (3 ml) was added and the solution 
35 stirred for a further 2h before being allowed to warm to room 
terroerature for overnight stirring. The reaction was quenched with 
2M iT^drochloric acid and after evaporation the the product was 
dissolved in ethyl acetate and washed succesively with satxirated 
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aqueoxis sodiim h/drogencarbonate and with brine. The organic layer 
was dried, filtered and evaporated to leave the crude product vMch 
vas purified by column dirarnatograpl:^ (silica 90% dichlorotnethane 
and 10% ethyl acetate). Yield 0.19 g, 50%, m.p 105-8«>. Found: C, 
5 77.87; H, 7.61; N, 5.22. C34H40N293 requires C, 77.83; 7.68; N, 
5.34% 

Example 131 Preparation of (±)-7-(inethaxycarbonylinetliirl)--cis-7- 
10 carboxy-8- (l-adaxnantylmethylaminocarbonyl) -2, 3,5, 6-dibenzo- 
bicyclo [2.2.2] octane 

a. Diels-Alder adduct of the methyl ester of aconitic anh/dride and 
anthracene 

15 

Ihe methyl ester of aconitic anhydride (10.2 g, 60 iniol) was 
dissolved in dry dichloromenthane (200 ml) and anthracene (7.12 g, 
40 Jimol) was added followed ty anhydrous aluminium chloride (9.0 
g, 60 mmol) . Ihe solution was stirred at room terrperature ovemic^t 

20 and then poured onto a mixture of ice and hydrochloric acid. Ihe 
organic layer was separated and dried, filtered and evaporated to 
leave an orange oil which was recxystallised frcm tqluene after 
treatment with activated charcoal. Ihe product, a buff .solid, was 
dried in air (9.01 g) and \ised in the next st^. 

25 • . 

b. (±) -7 - (inethoxycarbonylmethyl) -cis-7-carboxy-8- (1- 
adanentylmethylaminocazfoonyl) -2, 3 , 5, 6-dibenzobicyclo [2 .2 .2]octane 

The material was prepared essentially as in exairple 14 but vising 
30 the material prepared in step a. above instead of (±) -2, 3,5,6- 
dibenzobicyclo [2.2.2] octane-7 , 8-dicarboxylic anhydride . Ihe 
conpound was characterised and tested as the N-metliyl-D-glucamine 
salt found: C, 65.72; H, 7.61; N, 3.83. C.50H52NA0 requires C, 
66.08; H, 7.39; N, 3.95% 

35 

Example 132 Preparation of cis -7 - (1 -S- (methoxycarbonyl ) - 
etliylaminocarboryl) -8- (2-adaiTBntylmethylaminocarbonyl) -2,3,5,6- 
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di h e nr dbicyclb [2 .2 .2] octane (mixture of diastereaneis) 

Ihe canpound was pr^red essentially as in exanple 25 but using 
the campound of exanple 39 instead of 8- (l-adamantyjjnetlyl- 
5 aminocarbonyl ) -2 , 3 , 5 , S-dibenzobicyclo [2.2.2] octane-7 -carbojylic 
acid as substrate, in.p. 105-ll6o. Found: C, 74.13; H, 7.17; N, 
4.85. C33H38Ns04 .0.5 HjO requires C, 73.99; H, 7.33; N, 5.23% 



10 Example 133 Preparation of cis-7- (2-R-carboxyFyrrolidinocarbonirl) - 
8- (2-adainantylmethylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo- 
[2. 2 -2] octane (mixt\ire of diasterecxners) 

Hie benzyl ester of the conpound was prepared essentially as in 
15 exanple 46 but using the ccaipound of exairple 39 instead of 8-(l- 
adamantylmethylaminocarboriirl) -2,3, 5, 6-dibenzdbicyclo[2 .2.'21octane- 
7-carbax/lic acid as substrate. Ihe l^rdrogenolysis «as perfonned 
as described in exanple 48. m.p. 105-110°. Ihe conpound was 
further characterised and tested as its N-meth/l-D-glucamine salt 
20 found: C, 64.86; H, 7.79; N, 5.19. C,,^,0, .1.6 HjO requires C, 
64.56; H, 7.69; N, 5.51% 



Example 134 Preparation of S-d-adamantylmethylaminocarboiyl)- 
25 2,3,5,6-dibenzobicyclo[2.2.2]oct-7-ene-7-carbooylic acid 

a . dimetl^l-2 ,3,5,6, -dibenzobicyclo [2.2.2.] oct-7-ene-7 , 8- 
dicarbos^late 

30 Ihe Diels-Alder reaction between anthracene (lOg, 0.06 nol) and 
dimethyl acetylenedicarboxylate (8.3 ml, 0.07 nol) was performed 
essentially as in step a. of exanple 1 with the exeption that the 
reactants were refluxed for 24 hours. 

35 b. 2,3,5, 6, -dibenzobicyclo [2. 2. 2. ]oct-7-ene-7,8-dicarboxyliG acid 

Tto a solution of potassium hydroxide (1.05 g, 18.8 nnol) in water 
(30 ml) was added the solution of the product of step a. (2.0 g. 
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6.2 nnol) -in dicaxan (10 ml) . Ihe reaction mixture was heated to 
reflux for 20 roins. cooled to room tenperature and diluted with 2N 
lydrochloric acid, me precipitated solid was filtered, washed with 
water and dried (1.42 g, 78%) . 

5 

c. 2,3,5,6.-dibenz6bicyclo[2.2.2.1oct-7-ene-7,8-dicarbojc/lic acid 
arihydci^ 

A mixture of the product of step b (1.4 g, 4.8 imol and acetic 
10 anhjrdride (36 ml) was heated at reflux for 45 mins. Ihe solvent was 
evaporated and the residue was triturated with dietlyl ether to 
afford wftiite solid (0.73 g, 55%). 

d. 8-(i-adamantylmethylaminocarbonyl) -2,3,5,6-dibBnzo- 
15 bicyclol2.2.2]oct-7-ene-7-carbo}ylic acid 

Ihis was performed essentially as in example 14 using the product 
of step c above as substrate instead of 2 , 3 , 5 , 6-dibenzo- 
bicycloI2.2.21oct-7,8-dicarboxylic anhydride. The conpound was 
20 characterised and tested as the N-methyl-D-glucamine salt. Found: 
C, 67.79; H, 7.51; N. 4.33. CjeH^jNA requires C, 68.12; H, 7.30; 
N, 4.41% 



25 Rxairple 135 Preparation of cis-7- (l-S-methoj^carboivl-etlvlamino- 
carbonyl)-8- (1-adamantylmethylaminocarbonyl) -2, 3. 5, 6-diben20- 

bicyclo [2 .2 .21oct-7-ene 

This was performed essentially as in exaitple 25 using the product 
30 of exairple 134 as substrate instead of (±) -cis-8-(l- 
adamantylmeth/laminocarbonyl) -2,3,5, 6-diben2obicyclo[2.2.21oct-7- 
carboxylic acid found: C, 75.45; H, 6.79; N, 5.26. C33H36NA 
requires C, 75.55; H. 6.92; N, 5.34% 



35 



pvatiple 136 Preparation of cis-7-(2-R-{carboJQanethirlaroino- 
carbonyDpyrrolidinocarboryl) -8- (l-adamantylmethylaminocarbonyl) - 
2,3,5, 6-dibenzobicyclo [ 2 . 2 . 2 ] oct-7 -ene 
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^*«5rl)-2,3.5.6-dlbenzobicyclot2.2.2]^-,-carbc=^U, ^ 
^ «« tested as the N-Mtl^l^^i^^, 

SHSlaja Pr^tim Of cis-7-,2-R-car.x»^-^Ud«=c^ 
bi<3^aol2.2.2)octene (.dxture of di«,terea»rs) 

a. Diels alder reaction 

Til r.\'*^T ^^""^^^ - - «^ - Of ex^ie 1 using 
15 1018) as substrate instead of anthracene. 

^>i*'l^"^"'^"'''^'^^^^"'^°°=»*^ 3 5 6- 

aiben2obicyclo(2,2.2)octane-7.^ba>^Uc acid 

oTs^ T'°^ ^'^"'^''^ ^ ^ " the product 

of step a. above as substrate instead of 2 ^ <i c /-^ 

bi^ot2.2.2,oct-7.8-di=arto,^Ucanh^ae '■'■'■'-'^ ■ 
2S 1 "V'"""''"''^"^l°'^="'»'Vlpyrrolidinocarbo.5.1)-8-(l- 

u^or2T2!:i°^"r"'°"'''-^'"^"^"°"-^-^-^ 

£)icyclo[2.2.2]octane (mixture of diastereomers) 

Ihis was performed essentially as in e^r^rnni^ ac - 
of K exanple 46 using the product ' 

of step b above as substrate instead of (*)-cis-8-(l 
30 adanantylmethirlaminocarborvl)-2 3 5 6 riiy^„ , 

carb«^lic acid ^benzdbicyclo[2.2.2]oct-7- 

d. cis-7-{2-R-carbo:^-pyrrolidinocarbonyl) -8- (l-adarrBntylmethyl- 
aniinocarboiiiri)_i,4_difi„o„_P ^ . "ancyimetnyi- 

, . / X,* °^^-^"°^°^'3,5,6-dibenzobicyclor2 2 2lnni-aT,« 

35 (mixture of diastereomers) ^cio [2 .2. 2] octane 

was performed essentially as in exanple 48 'using the product 
of step c above as substrate instead of ^ho ^ Product 

i-iai-e instead of the product of exaitple 46. 
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The conpound vas chcuracterised and tested as the N-methyl-D- 
glucamine salt. Foimd: C, 57.48; H, 7.43; 5.28. C^HsjFzNjOg. 
4.5H2O requires C, 57.82; H, 7.35; N, 4.93% 

5 Example 138 Preparation of cis-7-{2-R-carboxy-4-R-hydro5Qr- 
pyrrolidinocarboiyl) -8- {2-adairBntylaininocarbonyl) -2, 3, 5, 6~diben20- 
bic:yclo[2.2.2]octane (mixtiure of diastereomers) 

a. (±) -cis-8- (2-adainantylaininocarbonyl) -2 , 3 , 5, 6-diben20- 
10 bicyclo[2.2.2]octane-7-carboxylic acid 

HiLs was prepared essentially as in exanple 11 xising 2-adamantainine 
as s\±)strate instead of l-adamantamine . 

15 b. cis-7- (2-R-benzyla)ycarboi:yl-4-R-hydro5V-P^ 

(2 -adamantylaminocarborjyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane 
(mixture of diastereomers) 

Ihis vas performed essentially as in example 46 using the product 
20 of step a. above as substrate instead of cis-8- (1-adamantylmeth/l- 
aminocarbonyl) -2,3,5, 6-dibenzobicyclo [2.2.2] oct-7-carboxylic acid 

c. 7- {2-R-carboxy-4-R-hydroxy-pyrrolidinocarbonyl) -8- (2- 
adamantyl aminocarbonyl) -2,3,5, 6-dibenzobicyclo [2 .2. 2 J octane 
25 (mixture of diastereomers) 

Ihis vas performed essentially as in exanple 48 using the product 
of step b above as sxabstrate instead of the product of exanple 46. 
The cortpound vas characterised and tested as the N-methyl-D- 
30 glucamine salt. Found: C, 60.86; H, 7.40; N, 5.31. C40H53N3O10. 
2.9H2O requires C, 60.97; H, 7.52; N, 5.33% 
• 

Example 139 Preparation of cis-7- (2~S-carbox/piperidinocarbonyl) -8- 
35 ( I'-adamanty Ime thy 1 ami n oca r bony 1 ) ~2 ,3 , 5, 6-dibenzo- 
bicyclo [2. 2. 2] octane (mixture of diastereomers) 

Ihe reaction was performed essentially as in exanple 64 but using 
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t±e benzyl ester of L-pipecolinic acid in step a. instead of the 
dibenzyl ester cif aspartic acid. the cornpound was further 
characterised and tested as the N-methsrl-D-glucamine salt. Found: 
C, 64.39; H, 7.97; N, 5.28. C42l^7N30,. 2.OH2O requires C, 64.35; H, 
5 7.84; N, 5.36% 



^^^^^ 1^0 Preparation of cis-7-(4-cai±mQfpiperidinocarbonyl)-8- 
(l-adamantylmethylaminocarbonyl) -2 , 3 , 5 , 6-dibenzo- 
10 bicyclo[2.2.2]octane (mixture of diastereomers) 

Hie reaction was performed essentially as in exanple 64 but using 
the benzyl ester of 4-carbosQ^iperidine in step a. instead of the 
diben^l ester of aspartic acid. The compound was further 
15 characterised and tested as the N-mett^l-D-glucamine salt. Found: 
C, 64.29; H, 8.05; N, 5.14. C,JJ5,N3a. 2..0H.b requires G, 64.35; H, 
7.84; N, 5.36% 



20 Example 141 Preparation of cis-7- (2-S- (carbojoroethyl) - 

pyrrolidinocarboiyl) -8- (l-adamantylmetlvlaminocarboivl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

TSie reaction was performed essentially as in exanple 64 but using 
25 the benzyl ester of 2-S-carbo3Qmiethylpyrrolidine (prepared as in 
WO 92/00295) in step a. instead of the dibenzyl ester of aspartic 
acid, [a]°= -22.0° (c= 1.0 in methanol) . The conpound was further 
characterised and tested as the N-methyl-D-glucamine salt. Found: 
C, 61.76; H, 7.89; N, 5.31. C^Hj^NA- 3.7H,0 requires C, 61.91; H, 
30 7.97; N, 5.16% 



aailEle 142 Preparation of cis-7- (2-R- (carboxymetlyl) - 

pyrrolidinocarbonyl) -8-(l-adamantylmetiylaminocarbonyl) -2,3,5,6- 
35 diben2obicyclot2.2.2]octane (mixture of diastereomers) 

The reaction was performed essentially as in exanple 64 but using 
the benzyl ester of 2-R-carboxymeth^lpyrrolidine (prepared as in 
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wd 92/00295) in step a. instead of the dibaizyl ester of aspartic 
acid, [a]°= +18.0° (c= 1.0 in methanol) . Ihe cxanpoundwas fiirther 
characterised and tested as the N-inetlyl-D-glucaitiine salt. Found: 
C. 59.01; H, 8.12; N, 5.49. C42H57N3O9. 5.9H2O requires C, 59.07; H, 
5 8.12; N, 4.92% 

Example 143 Preparation of cis-7-(2-S-(itiethoxycarbonyl- 
metlyl) Pyrrolidinoc^*30iVl) "8- (l-adaitantylmethylaminocarbonyl) - 
10 2,3,5,6-dibenz6bicyclo[2.2.2]octane (mixture of diasterecners) 

The ccnpound was prepared essentially as in exanple 63 vising the 
product of exanple 141 as sv±)strate instead of cis-7- (l-S-cartx):^!- 
2-inethylproRylaininoca3±)onyl) -8- (l-adaitentylirethylaininocarbonyl) - 
15 2,3,5,6-dibenzdbicyclo[2.2.2]octane. [aj'^s -21.0* (c=2.0 inCHC13) . 
Found: C, 75.80; H, 7.49; N, 4.62. CjeH^zNA- 0 .3. HjO. requires C, 
75.62; H. 7.50; N, 4.90% 

20 Example 144 Preparation of cis-7- (2-R- (methoxycarbocyl- 
metlyDpyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

The ccnpound was prepared essentially as in exanple 63 xising the 
25 product of excoiple 142 as substrate instead of cis-7- (1-S-carboxyl- 
2-metl:ylpropylaminocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
2,3,5,6-diben20bicyclot2.2.2]octane, [a]^= +18. O* (c=2.a in 
CHCI3) . Found: C, 76.48; H. 7.46; N, 5.05. C36H42NA requires C, 
76.30; H, 7.47; N, 4.94% 

30 

Example 145 .Preparation of cis-7- (2R- (lS-carbo3c/-etlT/lamino- 
carbonyDpyrrolidinocarboryl) -8- (l-adamantylmethvlaminocarbonyl) - 
2,3,5,6-dib«izobicyclot2.2.2]octane (diastereomer 1) 

35 

The corrpound was prepared essentially as in exanple 64 but using 
the benzyl ester of D-prolyl-L-alanine in step a. instead of the 
dibenzyl ester of aspartic acid. The diastereomers were s^arated 
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5 



10 



15 



20 



at the benzyl ester stage b/ column chronatographir (silica 60% 
dichloramethane and 40% etl^l acetate) . The canpound with the 
hi^er was converted to the title corpomd by h/drogenation. 
The ccnpound vas tested as the N-itethyl-D-glucamine salt. 



^^^^ Preparation of cis-7-{2R-(lS-carhoxyethirlainino- 

carboiQrlinethyDEyrrolidinocarboiyl) -8- (l-adanentylmetlylamino- 
carixiEyl) -2,3,5, 6-diben2dbicyclo[2.2.2]octane (diasterecoier 2) 

Ihe compound was prepared essentially as in exanple 145 but using 
the conpaund with lower after diastereoner s^aration in the 
final hydrogenation step. The corrpound was tested as the N-metlyl- 
D-glucamine salt. . 



^^^^ ^^'^ Preparation of cis-7-(2R-(lR-catbQjQrethylainino- 
carbonirl)Fyrrolidinocarbonyl) -8- (l-adanantylmethylaminocarboryl) - 
2,3,5, 6-dibenzobicyclot2.2.2]octane .(diastereomer 1) 



The cpnpound was prepared essentially as in exanple 64 but using 
the benzyl ester of D-prolyl-D-alanine in step a. instead of the 
dibenzyl ester of aspartic acid. The diastereomers were separated 
at the benzyl ester stage by column chronatograplv (silica 60% 
25 dichloramethane and 40% ethyl acetate) The corrpound with the 
higher R^ was converted to the title corrpound by l^rdrogenation. 
The cotpound was further characterised and tested as the N-metlyl- 
D-glucamine salt. Found: C. 59.62; H, 8.06; N, 6.23. C«4lWO,o 
4.7H2O requires C, 59.45; H, 7.86; N, 6.30% 



30 



35 



^^^^ ■Pr^)aration of cis-7-(2R- (lR-carbQJyetlvlaInino- 

carboEyl)pyrrolidinocarbonyl) -8- (l-adanantylmetlylaminocarborvl) - 
2,3,5,6-dibenzobicyclot2.2.2]octane (diastereomer 2) 
The corrpound was prepared essentially as in exanple 147 but using 
the conpound with lower R, after diastereomer separation in the 
final Ivdrogenation step. The compound was tested as the N-mettyl- 
D-glucamine salt. 
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ExaiTDDle 149 Preparation of cis-7- (2R-carboxy-4-S-hydro3Q^- 
pyrrolidinocarbo^yl ) -8- ( l-adamantylnetlylaininocarbonyl) -2,3,5,6- 
diben2obicyclo[2.2.2]octane (mixture of diastereomers) 

5 

Ihe coitpound was prepared essentially as in exairple 64 but using 
the ben2yl ester of trans hydros^-D-proline in step a, instead of 
the dibenzyl ester of aspartic acid. The conpound was fiarther 
characterised and tested as the N-iteth/l-D-glucandne salt. Found: 
10 C, 65.63; H, 7.48; N, 5.38. C41H55N3O10 requires C, 65.67? H, 7.39; 
N, 5.38% 



Exanple 150 Preparation of cis-7-(3-carbo5c/-pyrrolidinocarbonyl)- 
15 8- (l-adamantylinethylaminocarbonyl) -2 , 3, 5, 6-diben20- 
bicyclo[2.2.2]octane (mixture of diastereomers) 

The conpound was pr^)ared essentially as in exanple 64 but using 
the benzyl ester of 3-carbo3QTRyrrolidine (prepaired as in WO 
20 92/00295) in step a. instead of the dibenzyl ester of aspartic 
acid. The conpound was further characterised and tested as the N- 
methyl-D-glucamine salt./ Foxmd: C, 65.33; H, 7.67; N, 5.48.- 
C4,H55M3d9. 1.4 H2O requires C, 65.27; H, 7.65; N, 5.57% 

25 

Example 151 Preparation of cis-7- (3-metho»/carbonyl- 

pyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

30 The conpound was prepared essentially as in exanple 63 using the 
product of exanple 150 as sxjbstrate instead of cis-7-(l-S-carboxyl- 
2-methylpropylaminocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane. Foimd: C, 75.83; H, 7.41; N, 
5.08. C35H40N2O4 requires C, 76.06; H, 7.29; N, 5.07% 

35 



Example 152 Preparation of cis-7- (3- {+) -ethoxycarbonyl- 
piperidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
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dibaizobicyclot2.2.2]octane (inixture of diastereomers) 

The ccarpound was prepared essentially as in exanple 64 but using 
(+)etlvl nipecotate (pr^jared as described in J. Neurochem., 1976, 
5 26, 1029) in step a. instead of the dibenzyl ester of aspartic acid 
to give the title ccnpound directly without the need for subsequent 
deprotection. Found: C, 76.69; H, 7.64; N, 4.81. C3,H44N204 requires 
C, 76.52; H, 7.63; N, 4.82% 

10 

Example 1§^ Pr^jaraticai of cis-7-(3-(-)-etho3Qrcarboiiyl- 

piperidinocarixayl) -8- (l-adamantylmethylaininocarboi^l) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (inixture of diasterecroers) 

15 The ccnpound was prepared essentially as in exaitple 64 but vising 
(-) ethyl nipecotate in step a. instead of the dibenzyl ester of 
aspartic acid to give the title ccnpound directly vuithout the need 
for subsequent deprotection. Found: C, 76.29; H, 7.61; N, 4.68. 
C37H|4NSi04 requires C, 76.52; H, 7.63; N, 4.82% 

20 

^^'^a^^e — 154 Preparation of cis-7-(3-(+)--inethQ3{ycarboiyl- 
piperidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclot2.2.2]octane (diastereomer 1) 

25 

a. cis-7- (3- (+) -carbojQr-piperidinocarixayl) -8- (l-adaroantylmethyl- 
aminocarbonyl) -2,3,5, 6-diben2pbicyclo [2 .2 .2] octane (separated 
diastereomers) 

30 The ccnpound vas prepared essentially as in exanple 64 but xising 
{+) benzyl nipecotate (pr^)ared by standard means from (+) etlyl 
nipecotate) in step a. instead of the dibenzyl ester of aspartic 
acid to give the carbaj^rlic acid as a niixture of diasterecroers. The 
tvro diasterecroers were separated by dhroraatograply (silica 90% 

35 dichlorcmethane and 10% ethyl acetate) . 

b. cis-7 - (3 - (+) -methoxycarbonyl-piperidinocarbonyl) -8- (1- 
adaitentylmetlylandnocarbonyl) -2,3,5, 6-diben2obicyclo [2 .2 .2]octane 
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diastereoEner 1 ^ 

The conpound was pr^>ared essentially as in exaitple 63 using the 
less polar (higher Rf naterial) isolated in step a. above as 
5 substrate instead of cis-7-(l-S-carbQxyl-2-inethylpn3pylainino-* 
carbonyl) -8- (1-adainantylinetlvlaininocarbonyl) -2, 3, 5, 6-dibenzo- 
bicyclo [2.2.2] octane . 

10 E?cainple 155 Preparation of cis-7-(3-(+)-inethoxycarbonyl- 
piperidinocarbonyl) -8- (l-adaroantylmethyiaminocarbonyl) -2,3,5,6- 
dibenzobicyclot2.2.21octane (diastereaner 2) 

The compound \vas prepared essentially as in exainple 63 using the 
15 irore polar (lower Rf itaterial) isolated in step a. of exanple 154 
as substrate instead of cis-7-(l-S-carboxyl-2-inethylprpRylainino- 
carbonyl) -8- (l-adamantylmethylaminocarbonyl ) -2 , 3 , 5, 6-dibenzo- 
bicyclo [2.2.2] octane . 

20 

Example 156 Preparation of -cis-7- (3- (-) -methoxycarbonyl- 
piperidinocarbonyl) -8- (l-adairantylmethylaitiinocarbonyl) -2,3,5,6^ 
dibenzobicyclo[2.2.2]octane (diastereomer 1) 

25 The corrpound was prepared essentially as in exairple 154 but. using 
{-) benzyl nipecotate as substrate in step a. rather than (+) 
benzyl nipecotate. As. in that exanple the less polar material was 
converted to the title compound in step b. 

30 

Example 157 Preparation of ' cis-7 - ( 3 - ( - ) -methosOircarbonyl- 
piperidinocarbonyl) -8- (l-adamantylmetlr/laminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (diastereomer 2) 

35 The corrpound was prepared essentially as in exanple 63 using the 
more polar (lower material) isolated in step a. of exanple 156 
as substrate instead of cis-7- (l-S-carboxyl-2-methylpropylamino- 
carbonyl) -8- (l-adamantylmethylandnocarbonyl ) -2 , 3 , 5 , 6-dibenzo- 
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bicyclo [2.2.2] octane . 

Example 158 Preparation of cis-7- (2R- { Imetharl-i-carbocir- 
5 cyclc5)rpH/lairdiiorau±xwl)Ei^ -8- (l-ac3ainantylinetiyl- 

aminocarboryl) -2,3,5, 6-diben2obicyclo [2.2.2] octane (diastereomer 
1) 

Ttie ccaipound was prepared essentially as in exairple 64 bat using 
10 tlie ben^l ester of D-prolyl-cycloprppylalanine (prepared hy 
standard means) in step a. instead of tlie dilDenzyl ester of 
aspartic acid. Ihe diastereoiners were separated at tlie benzyl ester 
stage ty column chromatography (silica 60% dichloromethane and 40% 
ethyl acetate) . Ihe coipound with the liigher was converted to 
15 the title ccnpound tjy hydrogenation, [a]^= +10.0° (c= 1.0 in 
methanol) . The compound was further characterised and tested as 
the N-methyl-D-glucamine salt. Found: C, 58.54; H, 7.44; N, 6.03. 
C45H60NA0 5.6H2O requires C, 58.92; H, 7.81; N, 6.11% 

20 

Example 159 Preparation of cis-7-(2R-(lmethyl-l-carbaxy- 
cyclcproEylaminocarboryl)pyrrolidinocarbory -8- (l-adaiten^lnethyl- 
aminocarboryl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane (diastereoroer • 
2) . 
25 • 

The conpound was pr^)ared essentially as in exaitple 158 but \ising 
the compound with lower after diastereomer separation in the 
final hydrogenation step. The coitpoimd was tested as the N-metlyl- 
• D-glucamine salt . . 

30 

Example 160 Preparation of cis-7- (2-R-carbo5OTyrrolidinocarbonyl) - 
8- (l-adairBntylmeth/laminocarboryl) -2,3- (2-f luorobenzo) -5, 6-benzo- 
bicyclo [2. 2. 2] octane (mixture of isomers 1) 

35 

a. 2 , 3 - (2-f luorobenzo) -5, 6-ben2obicyclo[2 . 2 .2] octane-7, 8- 
dicarboxylic anhydride 
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Ihis was performed essentially as described in exanple 1 step a. 
exc^t that 2-fluoroanthracene was .used as reactant instead of 
anthracene. 

5 b. 8-(l-adanBntylnethylairdjiocarbonyl)-2,3-(2-fluoroben20)-5,6- 
ben2dbicyclo(2.2.21octane-7-cart)Oxylic acid. 

The reaction was performed essentially as described in exanple 14 
but using the conpound described in step a. above rather than 
10 2,3,5, 6-dibenzdbicyclo [2.2.2] octane-7 , 8-dicarboivlic anhydride . 

c. cis-7- (2-R-benzyloxycarbonylpyrrolidinocarbonyl) -8- (1- 
adamanty Imethy laminocarbony 1 ) -2 , 3 - ( 2 - f luorobenzo ) - 5 , 6 -benzo- 
bicyclo [2 . 2 . 2 ] octane . 

15 

The reaction was performed essentially as in exanple 46 but using 
the ccnpound pr^ared in step b above, rather than (±)cis-8-(l- 
adanantylinethylaminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane- 
7-carboxylic acid. 

20 

d. cis-7- (2-R-carbo5QT!yrrolidinocarbonyl) -8- ( l-adamanty Imethy 1 - 
aniinocarbonyl)-2,3-(2-fluorobenzo)-5. 6-benzobicyclo[2.2.2]octane 
(mixture of isomers 1) 

25 The reaction was performed essentially as in exairple 48 but vising 
the conpound prepared in step c above, rather than cis-7- (2-R- 
benzyloxycarbowlpyrrolidinocarbonyl) -8- (l-adamanty Imethy lamino- 
carbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane . The material which 
by this stage was a mixture of eight conpounds was separated by 

30 HPLC (C8 column 60% acetonitrile, 40% water and 0.1% acetic acid) 
into three conponents . The material with a retention time of 15 min 
was designated the conpoxind of this exanple. Ihe ccnpound was 
further characterised and tested as the N-metliyl-D-glucairiine salt 
found: C. 65.22; H, 7.38; N, 5.42. C^iHc^FNA requires C, 65.49; H, 

35 7.24; N, 5.59% . . 

Example 161 Preparation of cis-7- (2-R-carb03ypyrrolidinocarboiTirl) - 
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B-(l-adainantyliiethylaininocarboiyl) -2, 3-(2-fluoroben20) -5, 6-benzo- 
bicyclo[2.2.2Joctane (mixture of isomers 2) 

The mixture from exanple 160 step d vdth a retention time of 16 min 
5 vas designated the cortpound of this example. The conpound vas 
further characterised and tested as the N-methyl-D-glucamine salt 
found: C, 64.99; H, 7.29; N, 5.59. C^Hs^FNaO, requires C, 65.49; H, 
7.24; N, 5.59% 



10 



^"^^^ 162 Preparation of cis-7-{2-R-carboxypyrrolidinocarbon/l)- 
8- (l-adamantylmetlYlaminocarborvl) -2 , 3- (2-f luorobenzo) -5. 6-benzo- 
bicyclo[2.2.2]octane (mixtxure of isomers 3) 

15 The mixture from exanple 160 step d with a retention time of 22 min 
vas designated the compound of this example. The coirpound vas 
further characterised and tested as the N-mettyl-D-glucamine salt 
found: C, 65.29; H, 7,42; N, 5.65. C,,lk,FN,a, requires C, 65.49; H, 
7.24; N, 5.59% 



20 



25 



30 



^'^^^ Preparation of cis-7-(2R-(l-carbojQr-l-inetlyl- 

eth/laminocarbonyDpirrrolidiiiocarbonyl) -8- (1-adamantylmetlylamino- 
carboryl)-2,3,5,6-diben2obicyclo[2.2.2]octane (diastereomer 1) 



The conpound vas prepared essentially as in exanple 64 but using 
the benzyl ester of D-prolyl-alpha-aminobutyric acid in step a. 
instead of the diben2yl ester of aspartic acid. The diastereomers 
were separated at the benzyl ester stage by recrystallisation f rem 
ethyl acetate and column chromatography (silica 50% hexane and 50% 
ethyl acetate) . The conpound with the lower was converted to the 
title conpound ty lydrogenation. The compound was further 
c±aracterised and tested as the N-metlyl-D-glucamine salt, Found: 
C, 65.91; H, 7.65; N, 6.60. C^sH^JJ^Ce requires C, 65.99; H, 7.63; 
35 N, 6.84% 



^^^^ Preparation of cis-7-(2R-{l-carbo3y-l-methyl- 
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ettylcBniiioc2a:bonyl)pyriolidinoca^ -8- {l-adanantylmethylamino- 
carboriyl)-2,3,5,6-dibeiizc)bicyclo[2.2.2]octane (diastereoner 2) 

The ccnpound was prepared essentially as in exanple 147 but using 
5 the compound vdth hi^er Rf after diasterecaner separation in the 
final hydrogenation step. Ihe compound vas tested as the N-meth/l- 
D-glucandne salt. 

10 Beanple 165 Preparation of cis-7- (2-R-carb03VPyrrolidinocarboryl) - 
8- (l-adamantylmethylaminocarbonyl) -8-f luoro-2 ,3,5, 6-diben20- 
bicyclo(2.2.2]octane (mixture of diastereaners) 

The ccnpound was prepared essentially as described in exanple 160 
15 but performing the reaction in step a. with anthracene and 2- 

fluorortaleic anhydride (pr^)ared as in J.Am.Chem.Soc. , 1959, 81, 

2678) instead of the reagents stated. No attenpt was made at 
■ separation of the diastereaners at any stage. The ccnpound was 

further characterised and tested as the N-methyl-D-glucamine salt 
20 found: C, 65.59; H, 7.18; N, 5.61. C„H5.4FN3a requires C, 65.49; H, 

7.24; N, 5.59% 

Rxancle 166 Preparation of cis-7- (-N- (carboxymeth/l) -N- 
25 (roethajQrcarbonylmethyl) aminocarbonyl ) -8- { l-adamantylmethylamino- 
carixjnyl ) -2 , 3 , 5 , 6-diben2obicyclo [2 . 2 . 2 ] octane 

The reaction was performed essentially as in exanple 25 but using 
mettyl N-lcarboxymettyl) glycine (prepared as in Tetrahedron, 1984, 
30 40, 1151) as svibstrate instead of L-alanine methyl ester. The 
ccnpound was further characterised and tested as the N-methyl-D- 
glucamine salt found: C, 64.21; H, 7.25; N, 5.22. 
C^HssNjO^requires G, 64.30; H, 7.24; N. 5.49% 

• 35 

Example 167 Preparation of cis-7- (-N- (4- (2-oxo-N- (carboxy- 
methyDpyrrolidine) ) aminocarbonyl) -8- (l-adamantylmethylamino- 
carbonyl) -2,3.5, 6-dibenzobicyclo[ 2. 2. 2] octane (diastereaners 1 and 
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2) 



Hie reaction was perfonned essentially as in exanple 64 but using 
the benzyl ester of N.carbo«yinethyl-2-oxo-4-aininopyrrolidine 
5 (pr^ed as in P^tide Research 1991, 4, 171) in step a. instead 
of the diben^l ester of aspartic acid. The conpound was separated 
at the end of step a. into two pairs of diastereoisomers by column 
chromatogr^hy the higher R, conponents being t^drogenated at step 
b to give the title conpounds of this example, ihe compound was 
10 further characterised and tested as the N-metl^l-D-glucainine salt 
Found: C, 57.23; H, 7.41; N, 6.13. C«H,eNAo S.SH^O requires C, 
57.54; H, 7.71; N, 6.39% 



15 E>aiTDle 16R Preparation of cis-7-(-N-(4-(2-oxo-N-(carbo3Q.- 

metlyDpryrrolidine) )aininocarbonyl) -S-d-adamantylmethylainino- 

carboiyl)-2.3,5,6-dibenzobicyclot2.2.2]octane (diastereaners 3 and 
4) 



20 



25 



The reaction was perfonted essentially as in exanple 167 except 
that the lower components were used in the hycSrogenation step 
b. The conpound was further characterised and tested as the N- 
metl^l-D-glucaitdne salt. Found: C, 56.07; H, 7.39; N, 6.56. 
QzHssNAo 6.5H2O requires C. 56.46; H, 7.78; N, 6.27% 



^^^^ Preparation of cis-7-(-N-(4-(2-oxo-N-{inethQxy- 

carborylmethyDpyrrolidine) ) amnocarbonyl) -8- (l-adamantylmetlyl- 
aminocarbonyl) -2,3,5, 6-diben2obicyclo [2.2.2] octane (diastereomers 
30 1 and 2) 

The compound was prepared essentially as in example 63 using the 
compound of example 167 as substrate instead of cis-7-(l-s- 
carbo^l-2-methylpropylaminocarbonyl) -8-(l-adamantylmethylamino- 
35 carbonyl)-2,3.5,6-dibenzobicyclo[2.2.2]octane. Found: C, 66.83; 
H, 7.21; N, 6.15. C^H^N^a. l.VCH-.OH and 0.4 CH,C1, requires c' 
66.89; K, 7.21; N, 6.15% 
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Example 170 Pr^jaration of cis-7-(-N"(4-(2-axo-N-(inethcoQr- 
carboiylineth/1) pyrrolidine) )aininocarbonyl) -8- (l-acJanantylinethyl- 
aminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane { diastereomers 
3 and 4) 

5 

Ihe caapaond vas prepared essentially as in exanple 63 using the 
conpound of exanple 168 as substrate instead of cis-V-d-S- 
carb03Q^l-2-netlvlpropylainiiiocarboiyl) -8- (l-adamantylmettylamino- 
caj±)onyl) -2,3, 5, 6-dibenzobicyclo [2 •2. 2] octane. Found: C, 64.05? 
10 H, 6.71; N, 5.82. C36H41N3O5. I.OCH3OH and 1.0 CR2CI2 requires C, 
64.04; H, 6.65; N, 5.90% 



Exanple 171 Preparation of cis-7- (IS- (carboxymethylananocarbonyl) - 
15 2-phenylethylandnocarborvl) -8- (l-adanantylmethylandnocarborvD - 
2,3,5,6-diben2dbicyclo[2.2.21octane (mixture of diastereomers) 

The reaction vas performed essentially as in exanple 64 but using 
the benzyl ester of L-pherylalaiylglycine in step a. instead of the 
20 dibenzyl ester of aspartic acid. The conpound was further 
characterised and tested as the N-methyl-D-glucamine salt. Found: 
C, 64.11; H, 7.62; N, 6.35. C47H60NA0. 2. 3H:b requires C, 63.95; H, 
7.38; N, 6.35% 

25 

Example 172 Preparation of cis-7- (IS- (IR-carboxyetfcylainino- 
carbonyl) -2-pheivlethylaminocarbonyl) -8 - (l-adamantylmethylamino- 
carbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (mixture of 
diastereomers) 

30 

The reaction was performed essentially as in exanple 64 but \ising 
the benzyl ester of L-phenylalanyl-D-alanine in step a. instead of 
the dibenzyl ester of aspartic acid. The conpound was tested as 
the nono-N-metls^l-D-glucamine salt . 

35 



Example 173 Preparation of cis-7- (IR- (carboxymethylaminocarbonyl) - 
2-phenylethylandnocarlx>nyl) -8- (1-adamantylmethylaminocarbonyl) - 
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10 



2,3,5,6-dib«izdbicyclor2.2.2]oct:ane (mixture of diastereomers) 

•me reaction was performed essentially as in example 64 but using 
the benzyl ester of D-pherylalaiylglycine in step a. instead of the 
dibenzyl ester of aspartic acid. ihe conpound was further 
characterised and tested as the nnno-N-metlyl-D-glucamine salt 
Found: C, 62.18; H, 7.48; N, 5.74. C„H«,N.O,o. 4.0Hp requires C, 
61.86; H, 7.51; N, 6.14% 



^^^^ ^"^^ ft:^>aration of cis-7- {IS- (carboQatethylaminocarbori rl) - 
2- (3-indolyl)phenyletlylaminocarboiyl) -8- (l-adamantylmetl^rlamino- 
carboiyl ) -2 , 3 , 5 . 6-dibenzobicyclo [2 . 2 . 2 ] octane (mixture of 
diastereomers) 



15 



Hie reaction was performed essentially as in exanple 64 but using 
the benzyl ester of L-tryptopharylgiycine in step a. instead of the 
dibenzyl ester of aspartic acid. The conpound was further 
characterised and tested as the mono-N-metlyl-D-glucamine salt. 
20 Found: C. 58.88; H, 7.07; N, 6.62. C,,H,,NsO,o. 3.2H,0 and 1.0 CH^Cl, 
requires C, 58.73; H, 6,84; N. 6.85% 



SsJEle.^- Preparation of cis-7- (2R-(l-s-carbo^-2-cartxay- 
25 etlylaminocartoryl)Eyrrolidinocarbor5^1)-8-(l-adamantylmethylamino- 
caibonyl) -2,3,5, 6-dibenzobicyclo[2 .2 .2]octane (diastereomer 1) 



30 



•me compound was prepared essentially as in example 64 but using 
the dibenzyl ester of D-prolyl-L-aspartic acid in step a. instead 
of the dibenzyl ester of aspartic acid. The diastereomers were 
separated at the benzyl ester stage ty column chromatograply 
(sxlica 60% dichloromethane and 40% ethyl acetate) . The compound 
vath the hi^r R, was converted to. the title conpound by 
hirdrogenation. Found: C, 64.46; H, 6.97; n, 5.30. C3SH.3N3O,. 3.0 
35 HP requires C, 64.48; H, 6.97; N. 5.63% NMR 

SaSEle m Preparation of cis-7- (2R-(i.s-carbo3y-2- 
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carboxyethylaminocarbonyl ) pyrrolidinocarbonyl ) -8 - { 1- 
adainantylnetlylainiiiocarboiiyl) -2,3,5, 6-dibenzdbicyclo[2 .2 .2]octane 
(diastereGsner 2} 

5 The ccarrpound vas prepared essentially as in exanple 175 but \ising 
the ccarpound with lower Rf after diasterecmer separation in the 
final hydrogenation step. Found: C, 69.21; H, 6.73; N, 5.93. 
CaeHiaNaO;. 0.5 H2O requires C, 68.86; H, 6;69; N, 6.34% 

10 

Example 177 Preparation of (±)-cis-8-{6-undecylaininocarbonyl)- 
2,3,5, 6-diben2obicyclo [2.2.2] octane-7-carbo3Q^lic acid 

The corrpomd was prepared essentially as in exanple 14 but using 
15 e-mdecylamine as substrate instead of l-adaroantylmethylaxnine. The 
compound was further characterised and tested as the N-methyl-D- 
glucamine salt. Found: C, 65.38; H, 8.53; N, 5.33. C36H54N2O8. 
I.OH2O requires C, 65.43; H, 8.54; N, 4.23% 

20 

Example 178 Preparation of cis-7-(-N-{3S-(2rOxo-N-{carbaxy- 
methyl ) pyrrolidine ) ) aminocarbonyl ) -8- ( 1 -adamantylmethylamino- 
carbonyl ) -2 , 3 , 5 , 6 -dibenzobicyclo [2.2.2] octane 

25 The reaction was performed essentially as in example 64 hat using 
the benzyl ester of N-carboxyTnetliyl--2-oxo-3S-aminqRyrrolidine 
(prepared as in J. Org. Qiem, 1982, 47, 105) in step a. instead of 
the dibenzyl ester of aspartic acid. The conpound was tested as 
the N-roethyl-D-glucamine salt. 

30 

Example 179 Preparation of cis-7- (-N- (3R- (2-oxo-N- (carboxy- 
methyl) pyrrolidine) ) aminocarbonyl) -8- (1-adamantylmethylamino- 
carbonyl ) -2 , 3 , 5 , 6 -dibenzobicyclo [2.2.2] octane 

35 

The reaction was performed essentially as in exanple 64 but using 
the benzyl ester of N-"Carboxymethyl-2-pxo-3R-aminopyrrolidine 
(prepared as in J. Org. Chem. 1982, 47, 105) in step a. instead of 
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the dibenzyl ester of aspartic acid, ihe carrpound was tested as 
the N-roethyl-D-glucamine salt. 



5 Example 180 Preparation of cis-7- (2R- (carbm^tlylaininocarixjnirl) - 
2S-inetlyl-iyrroUdinocaiixiyl) -8- (l-adarnantylmetlylaminocarixanirl) - 
2,3,5, 6-di3Den20bicyclo [2.2.2] octane 

Uie conpound was prepared essentially as in exanple 64 but using 
10 the benzyl ester of a-methyl-D-prolyl-glycine (prepared as in J. 
Am. Qiem. Soc, 1983, IQ^, 5390) in step a. instead of the dibenzyl 
ester of aspartic acid. Ihe conpound was tested as the N-methyl-D- 
glucamine salt. 

15 • 

^''^^^^^ Preparation of cis-7- {2R- (aminocarbonirlinetlylamino- 

carbot^rl) -pyrrolidinocarboryl) -8- {l-adamantyljnetl:ylaminocarboryl) - 
2 , 3, 5, 6-diben2obicyclo [2 . 2 . 2 ] octane 

20 Ihe conpound was prepared essentially as in exanple 64 but using 
D-prolyl-glycinamide in step a. instead of the dibenzyl ester of 
aspartic acid to give the tiUe conpound directly. Obvic>usly there 
was no need for a hydrogenation step. Found: C. 67.41; H, 7,01; 
N, 8.54. CjfiHoNA- 2.4H2O requires C, 67.79; H, 7.39; N, 8.78% 

25 

^^^^^^g Preparation of cis-7- (IR- (aminocarborvimetlylamino- 

carbonyl) -phenethylaminocarbonyl ) -8- (l-adamantylmetlvlamino- 
carbonyl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane 

30 

Ihe conpound was prepared essentially as in exanple 64 but using 
D-pherylalanyl-glycinamide in step a. instead of the dibenzyl ester 
of aspartic acid to give the title conpound directly. Obviously 
there was no need for a Ir^^drogenation step. Fomd: C, 71.76; H, 
35 7.01; N, 8.09. QoH^NA- 1.5H,0 requires C, 71.51; H, 7.05; N, 
8.33% 
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Exainple 183 Preparation of cis-7- (2R- (carbosQm^thylaminocarbony'l) - 
4R-l^^droxy-jyrrolidinocarbori^ -8- (1-adairantyliteth/laininocarbory - 
2,3,5, 6-dibenzobicy clo [2.2.2] octane 

5 Ihe cortpound was prepared essentially as in example 64 but using 
the benzyl ester of cis-4-l:ydro:y-D-prolylglycine in step a, 
instead of the dibenzyl ester of aspartic acid. The conpound was 
f xirther characterised and tested as the N-insthyl-D-glucaitiine salt . 
Found: C, 56.39; H, 7.65; N, 7.96. C43H58NAi- 6.2H2O and 1.6 CTjCN 

0 requires C, 56.37; H, 7.70; N, 7.97% 

Example 184 Preparation of cis-7'- {2S- (IS-carboxyethylainino- 
carbonylinethyl)pyrrolidinocarbonyl) -8- (l-adamntylmethylamino« 
5 carboryl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (mixture of 
diastereomers) 

a . cis-7- (2S- (IS-benzyloxycarbonylethylaminocarbonylmethyl) - 
pyrrolidinocarboryl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 

0 dibenzobicyclo[2.2.2]octane (mixture of diastereaners) 

Ihe campomd of exanple 141 (250 mg, 0.45 mnol) was dissolved in 
dichlororrethane (30 ml) and L-alanine benzyl ester p- 
toluenesulphonate salt (160 mg, 0.45 mrol) was added followed by 

5 jyBOP (235 mg, 0.45 mmol) and Hunigs base (240 ml, 1.35 iranol) . Ihe 
mixture was stirred at room toiperature for 42 h and then washed 
with 5% potassium h/drogens\ilphate solution (15 ml) , sodixjm 
hydrogencarbonate solution (15 ml) and saturated brine (15 ml) . Ihe 
solution was then dried and the product purified by dhromatography 

0 (silica and ethyl acetate) to yield a colourless solid. 

b . cis-7 - ( 2S- ( lS-carbo5Qrethylaminocarbonylmethyl ) -pyrrolidino- 
carbonyl) -8- (1-adamantylmethylaminocarbonyl) -2, 3, 5, 6-dibenzo-- 
bicyclo[2.2.2]octane (mixture of diastereomers) 

5 

Ihe reaction was performed essentially as in exairple 48 but using 
the product of step a. as substrate instead of the product of 
exairple 46. The ccxipound was tested as the N-methyl-D-glucamine 
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salt. 



Example 185 Preparation of cis-7-(2S-{lR-carbojyetl^lainino- 
5 carboiylmethyl ) pyrrolidinocaribonyl ) -8 - ( l-adamantylinetlylainino- 
caj±oivl)-2,3,5,6-dibei2obicyclo[2.2.2]octane (mixture of 
diasteceooers } 

Hie reaction was performed essentially as in exanple 184 but using 
10 D-alanine baizyl ester p-toluenesulphonate salt in step a. rather 
than L-alanine benzyl ester p-toluenesulphonate salt . The caipound 
was further characterised and tested as the N-methyl-D-glucamine 
salt. Found: C, 59.20; H. 7.64; N, 6.11. Ci^lif^^O^^. 4. 9H2O requires 
C, 59.54; H, 7.98; N. 6.17% 

15 

E>tample 186 Preparation of cis-7- {2S- (IR-carboj^tlylamino- 
cari»iylinethyl)Eyrrolidinocarboryl) -8- (l-adamantylmetlylamino- 
carbonyl)-2,3,5,6-diben2obicyclo[2.2.2]octane (diastereorner 1) 

20 

a. cis-7- (2S-carboxymethylpYrrolidinocarbonyl) -8- (1- 
adamantylmeth/laminocarboryl) -2,3,5, 6-dibenzobicyclo [2 .2 .21octane 
(diastereoner 1) 

25 Ihe cotpDund of exairple 141 was separated into its constituent 
diastereomers by recrystallisation frcm dichloromethane. Hie 
crystals isolated were the title corrpound. In addition the other 
diastereorner was isolated ty concentration of the mother liquors. 

30 

b. cis-7- (2S- ( lR-carbo3<yethylanu.nocarboir/linetl:yl) pyrrolidino- 
carbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5, 6-diben20- 
bicyclo[2.2.2]octane (diastereaner 1) 

35 This was prepared in two steps as described in exaitple 185 but 
using the product from step a. above rather than the conpound of 
exanple 141 as the substrate in step a. The corrpound was tested 
as the N-metlyl-D-glucamine salt. 
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Example 187 Preparation of cis-7-(2S-(lR-carba3Qrethylainino-" 
carbonylmethyl ) pyrrol idinocarbonyl) -8- (l-adainantylinethylaitvino- 
carbonyl)-2,3,5,6-dibenzobicyclo[2.2.2]octane (diastereomer 2) 

5 

This ves prepared essentially as in exairple 185 but using the 
dichloromethane solxoble diasterecxner described in exaxnple 186 step 
a. as substrate in step a. rather than the compound of exaitple. 141. 
The ccnpound was tested as the N-inethyl-D-glucamine salt. 

10 

Exanple 188 Preparation, of cis-7-(2R-(inetho3Qrcarbonylitethylainino- 
carbonyDpyrrolidinocarboryl) -8- (l-adanHntylmethylaminocarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane (diastereomer 1) 

15 

The conpound of exairple 123 vas separated into its constituent 
diastereomers by chromatography (silica 30% ethyl acetate and 70% 
dichloromethane) . The less polar iraterial was designated the 
conpound of this exairple. Found: 64.59; H, 6.76; N, 5.94. 
20 C37H43N3O5.O.3 EtOAc and 1.1 CH.C1. requires C, 64.70;. H, 6.58; N, 
5.76% 

Example 189 Preparation of cis-7" (2R- (methoxycarborylmethylainino- 
25 carboi^l ) pyrrolidinocarbonyl ) -8- (1 -adanantylmethylaminocarbonyl ) - 
2,3,5, 6-diben2obicyclo (2.2.21 octane . 

The itore polar material isolated in exairple 188 was designated the 
conpound of this exairple. Found: C, 70.27; H, 7..70; N, 6.63. 
30 C37H43N3O5 requires C, 69.97; H, 7.27; N, 6.62% 

Example 190 Preparation of cis-7- (2R- (carboj^etlnyl (N-methyl) - 
aminocarbonyl) pyrrolidinocarbonyl) -8- (l-adamantylmethylamino- 
35 carbonyl) -2,3,5, 6-diben2obicyclo [2 .2.2] octane (mixture of 
diastereomers) 

The conpound v;as prepared essentially as in exairple 64 but using 



wo 93/16982 



90 



PCT/GB93/00346 



5 



10 



15 



the ben^l ester of D-prolyl-sarcosine in step a. instead of the 
dibenzyl ester of aspartic acid. Ihe compound was tested as the 
N-inethyl-D-gliicainine salt. 



^^^^ Preparation of cis-7-(-N-(3R-(^-oxD-N-(inetho3^- 

carboivlinetl5rl)pinn:olidine))aininocarboiyl)-8-(l-adaiianty^ 
aininocaxboryl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane 

The reaction was performed essentially as in exaiiple 63 using the 
conpound of exainple 179 as substrate instead of cis-7-(l-s- 
carboxyl-2-ineth5rlprppylaininocaibonirl) -8- (l-adamantylmetl^lainino- 
carix,nirl)-2,3,5,6-dibenzobicyclo[2.2.2]octane. The conpound was 
tested as the N-metlyl-D-glucainine salt. 



^^^^ Preparation of cis-7-(2-R-carbo:<y-pyrrolidinocarix>nirl). 
8- (l-adarnantylmethylaminocarbonyl) -l, 4-diinethyl-2 .3,5, S-dibenzo- 
bicyclo[2.2.2]octane (diastereomer 1) 

20 

Ihe conpound was prepared essentially as in exanple 137 but using 
9,10-diinetiylanthracene as substrate iri step a. instead of 9,10- 
difluoroanthracene. m addition the mixture of diastereotners 
isolated after step c was separated into its constituent isomers 
25 using chromatography (silica 10% ethyl acetate and 90% 
dichloronethane) . ihe less polar material was taken through to the 
■ txtle compound. The conpound was further characterised and tested 
as the N-metl^l-D-glucamine salt found: C, 64.71; H, 7.88; N, 
5.06. C«Hs^30,. 2.OH2O requires C. 64.65; H, 7.96; N, 5.26% 



Exanole 193 Preparation of cis-7- (2-R-carbo^-pyrrolidinocarboriyl)- 
8-{l-adaii5antylinethylaininocarbonyl ) -l , 4-dimethyl-2 ,3,5, 6-dibenzo- 
bicyclo [2. 2. 2] octane (diastereomer 2) 

35 

The nore polar conpound described in exanple 192 was lydrogenated 
to give the conpound of this example. The compound was further 
characterised and tested as the N-mett^i-D-giucamine salt. Found- 
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c/ 61.67; 7.88; N, 4.82. C43H59N3O9. 4.OH2O requires C, 61.88; 
8.10; N, 5.04 

5 Example 194 Preparation of cis-7- (2S- (carboaQTOthylamino- 
carbonylmethyl) pyrrol idinocarboxyl) -8- (l-adainantylitiethylainino-- 
carbonyl ) -2 , 3 , 5 , 6-diben2obicyclo [2 .2.2] octane (mixture of 
diastereoroers) 

10 The reaction was performed essentially as in exairple 184 but using 
the benzyl ester of glycine in step a. rather than L-alanine benzyl 
ester p-toluenesulphonate salt. The ccirpound was fxarther 
characterised and tested as the N-metlyl-D-glucamine salt, HPLC; 
Rr=:16.2 mins, C8 column, CR^Qi 50%, H.O 50%,. 0.1% CH3COPH. 

15 

Example 195 Preparation of cis-7-(2R-{lR-{2,2-diinethyl-l,3- 
dioxolane-4-methoxycarbonyl ) -ethylaminocarbonyl) pyrrolidine- 
carbonyl) -8- (l-adamantylmethylaminqcarbonyl) -2, 3, 5, 6-dibenzo- 
20 bicyclo[2.2.2]octane 

The conpovind of exairple 147 (305 mg, 0.5 imol) was dissolved in dry 
dichlorcmethane (3 ml) and solketal (66 ml, 0.5 itinol) was added. 
DMAP (2 mg) and DCCI (103 mg, 0.5 mnol) were added and the reaction 
25 mixture stirred at room tertperature for Ih. After filtration the 
solution was evaporated to leave a foam which was piirif ied by 
column chromatography (silica 95% dichloromethane and 5% methanol) 
to leave the title carTpo\and (195 mg) . Found: C, 71.42; H,. 7.45; 
N, 5.84. C43H53N3O7 requires C, 71.35; H, 7.38; N, 5.81% 

30 

Examole 196 Preparation of cis*7- (2R- (IR- (pivaloyloxy- 

methoxycarbonyl) -ethylaminocarbonyDpyrrolidinocarbonyl) -8- (1- 
adamanty Imethylaminocarbonyl ) -2 , 3 , 5 , 6 -dibenzobicy clo [2.2.2] octane 

35 

The conpoxmd of exairple 147 (305 wg, 0.5 mnol) was dissolved in EMF 
(2 ml) and pivaloyloxymethyl chloride (72 ml, 0.55 irtnol) and 
caesium carbonate (82 mg, 0.5irmol) was added. After gentle warming 
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the reaction vgas stirred at room tenperature for Ih. Ihe reaction 
mixture was poured onto brine (30 ml) and extracted with etl^rl 
acetate (30 ml) . TSie organic l^er was washed with brine (2 x 30 
ml) dried and evaporated. The material was conpletely purified by 
5 passage through a silica pad eluting with a 1:1 mixture of 
dichloromethane and ethyl acetate to leave the title conpound (160 
mg). Found: C, 71.21; H, 7.48; N, 5.62. C,,^^0, requires C, 
71.35; H, 7.38; N, 5.81% 



10 

^'^^^^ 3J2 Preparation of cis-7-(2R-aminocarbonirl)- 

pyrrolidinocarboTQri ) -g- (l-adamantylmethylaminocarboiyl) -2,3,5,6- 
diben2obicyclo[2.2.2]octane (mixtxire of diastereomers) 

15 The compound was prepared essentially as in exaiiple 25 but using 
D-prolinamide instead of the metlyl ester of 1-alanine. 

^^^^^ Preparation of cis-7-(2R-{carboj^thylamino- 

20 carbonylmethyl) pyrrolidinocarbonyl) -8- (l-adamantylmethyiamino- 
carbonyl)-2,3,5,6-diben2obicyclo[-2.2.2]octane (diastereomer 1) 

a. cis-7- (2R-carbo:QTOetl^lpyrrolidinocarbonyl ) -8- (l-adaniantyl- 

methylaminocarbonyl>-2.3, 5, 6-dibenzobicyclo[2.2.2}octane 
25 (separation of diastereomers) 

Uie conpound of exanple 142 was treated with dichloromethane. ihe 
dichloromethane insoluble material was designated diastereomer 1 
and the sol\jble isomer designated diastereomer 2. 

30 

b . cis-7- (2R- ( carboxymetlylaminocarbonylmeti^l ) -pyrrolidino- 
carbonyl) -8- (1-adamantylmethylaminocarbonyl) -2,3,5, 6-diben2o- 
bicyclo[2.2.2]octane (diastereomer 1) 

35 The conpound was prepared essentially as in exanple 194 except that 
the diastereomer 1 from step a. above was used as substrate instead 
of the conpound of exanple 141. The conpound was tested as the N- 
metlyl-D-glucamine salt. 
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Exanple 199 Preparation of cis-7-(2R-(carbojQTOethylainino- 
carlx)nylniethyl)pyrrolidinocarbonyl) -8- (l-adamantylmethylandno- 
carbonyl)-2,3,5,6-diben20bicycloI2.2.2]octane (diastereooier 2) 

. 5 

The coipound was pir^red essentially as in exanple 194 except that 
the diastereoner 2 from exanple 198 step a. was used as substrate 
instead of the conpound of exanple 141. Die canpound was tested 
as the N-inethyl-D-glucamine salt. 

10 

Example 200 Proration of cis-7-(2R-(lS-carbQ>yethylainino- 
carbonylmethyl) pyrrol idinocarboxiyl) -8- (l-adamantylmethylainino- 
carbonyl)-2,3,5,6-dibenz{±>icyclot2.2.2]octane (diastereoner 1) 

15 

Hie compound was pr^>ared essentially as in exanple 184 e>K:ept that 
the diastereoner 1 from exanple 198 step a. was used as substrate 
instead of the canpound of exanple 141. The conpound was tested 
as the N-neth/l-D-glucandne salt. 

20 

Example 201 Preparation of cis-7- (2R-dS-carboxyethylandno- 
. carbonylmethy 1 ) pyrrol idinocarbonyl ) - 8 - { 1 -adamantylmethylamino- 
carbonyl)-2,3,5,6-diben2obicyclo[2.2.2]octane (diastereoner 2) 

25 

The conpound was prepared essentially as in exanple 184 exc^t that 
the diastereoner 2 from exanple 198 step a. was used as substrate 
instead of the conpound of exanple 141 . The conpound was tested 
as the N-nethyl-D-glucandne- salt. 

30 



Example 202 Preparation of cis-7-(2R-(lR-carboxyethylaniino- 
carbonylmethyDpyrrolidinocarbonyl) -8- (1-adamantylmethylamino- 
carbonyl)-2,3,5,6-diben20bicyclo[2.2.2]octane (diastereoner 1) 

Hie canpound was prepared essentially as in exanple 185 except that 
the diastereoner 1 from exanple 198 step a. was used as substrate 
instead of the conpound of exanple 141. Ihe canpoiond was tested 



wo 93/16982 



94 



PCT/GB93/00346 



as the N-inethyl-D-glxicandne salt. 



Example 203 Preparation of cis-7-(2R-(lR-carbaxyetlylainino- 
5 carbonylmethyDpyxrolidinocarbonyl) -8- (l-adamantylmetlylainino- 
ca2dx«nyl)-2,3,5,6-dibenz6bicyclo[2.2.2]octane (diastereoner 2) 

Ihe conpound vas pr^>ared essentially as in exanple 185 except that 
the diastereoner 2 frcm exanple 198 step a. was used as substrate 
10 instead of the cornpoxmd of exanple 141. "Ihe catpound was tested 
as the N-metlyl-D-glucaniine salt. 



Example 204 Preparation of cis-7- (2R- (carboxyetlyDpyrrolidino- 
lS carbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5, 6-dibenzo- 
bicyclo[2.2.2]octane (mixture of diastereaners) 

Ihe conpound was prepared essentially as in exanple 64 but using 
the benzyl ester of trans-3- (2R-pyrrolidino) -but-2-enoic acid 

20 (prepared from benzyl (tripherrylphosphoraiylidene) acetate and N- (t- 
butoxycarboiiiri) -D-prolinal by Wittig reaction ) in step a. instead 
of the dibenzyl ester of aspartic acid. The conpound was further 
ciiaracterised and tested as the N-methyl-D-glucamine salt. Found: 
C, 64.81; H, 7.94; N, 5.14. C^E^^Tp,. 2. GEO requires C, 64.77; H, 

25 7.96; N, 5.27% 



Example 205 Proration of cis-7-(2S-(methojQrcarboivl- 

ethenyDpyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
30 2,3,5,6-dibenzobicyclot2.2.2]octane (mixture of diastereoners)- 

Hie ccnpound was prepared essentially as in exanple 25 but using 
the methyl ester of trans-3-(2S-pyrrolidino)-but-2-enoic acid 
(prepared frommetlyl (triphenylphosphoranylidene) acetate and N- (t- 
35 butoj^jTcarbonyl) -L-prolinal by Wittig reaction) instead of L-alanine 
methyl ester. Found: C. 76.66; H, 7.39; N, 4.73. C„H4,NA requires 
C, 76.79; H, 7.32; N, 4.84% 
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Example 206 Preparation of cis-7-{2S-(inethc»vcarboryl-" 
etlyl)pyxrolidinocarbonyl) -8-{l-adaiiBntylinethylairdn^ - 
2,3,5,6-diben2obicyclo[2.2.2]octane (mixture of diastereomers) 

5 This was prepared b/ treating the campoxmd of example 205 with 10% 
palladium on diarcoal in an atmosphere of hydrogen gas. Found: C, 
76.73; H, 7.79; N, 4.91. C37H44l^04 requires C, 76.52; H, 7.64; N, 
4.82% 

10 

Example 207 Preparation of cis-7- (IS- (aminocarbonylmethylamino- 
carboryl) •2-phenylethylaminocarbonyl) -8- {1-adamantylmethylamino- 
crarbonyl ) -2 , 3 , 5 , 6 -dibenzobicyclo [2.2.2] octane ( diast ereoraer 1 ) 

15 The reaction was performed essentially as in exairple 25 but using 
L-pheinylalanylglycinamide as substrate instead of L-alanihe methyl 
ester. The mixture of diastereomers produced by this reaction was 
separated by column chromatography (silica and ethyl acetate) . The 
less polar material was designated the title corrpoiand of this 

20 exairple. Found: 72.24; H, 7.02; N, 8.21. C40H44N4O4.I.2 HjO 
requires C, 74.50; H, 6.87; N, 8.68% . 

Example 208 Preparation of cis-7* (IS- (aminocarbonylmethylamino- 
25 carbonyl ) -2 -pheny lethylaminocarbony 1 ) - 8 - (1 -adamantylmethylamino- 
carborryl ) -2 , 3 , 5 , 6 -dibenzobicyclo [2.2.2] octane ( dias tereomer 2 ) 

The more polar material isolated from the separation in exairple 207 
• was designated the conpound of this exairple. Found: C, 72.12; H, 
30 6.95; N, 8.39. C40H44N4O4 . 1 . 2 H.O requires C, 74.50; H, 6.87; N, 
8.68% 



Example 209 Preparation of ( ± ) -7 - ( 1 -adamantylmethylamino- 
3 5 carbonylmettyl ) -2 , 3 , 5 , 6-diben2obi cycle [2.2.2] octane-7 -carboxylic 
acid 

The corrpoxand was prepared essentially as in exairple 131 except that 
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itaconic aniydride was vised as svibstrate instead of the methyl 
ester of aconitic anlydride in step a. The conpound vas further 
characterised and tested. as the N-methyl-D-glucandne salt, m.p. 
115-120° . Found: C, 68.06; H, 7.71; N, 4.37. Cy,lkff^Ot requires 
5 C, 68.29; H, 7.74; N, 4.30% 

Exairole 210 Preparation of 7-(lS-inetho:Q'carbonyletlylainino- 
cariDoryl) -7- (l-adaitantylnetlylaininocarbonylitetlyl) -2,3,5, e-dibeizo- 
10 bicyclot2.2.2]octane (mixture of diastereoisomers) 

The conpoimd was prepared essentially as in exarrple 25 except that 
the cottpomd of exanple 209 was used as sijbstrate instead of the 
coirpDund of exanple 14. Found: C, 75.36; H, 7.56; N, 4.99. 
15 C34H40N2O4 requires C, 75.53; H, .7.46; N, 5.18% 

Example 211 Preparation of 7- (2R-carboxypyrrolidinocart)oryl) -7- (1- 
adamantylmethylaminocarbonylmethyl) -2,3, 5, 6-dibenzo- 
20 bicyclo[2.2.2]octane (mixture of diastereoisomers) 

The conpound was prepared essentially as in exanple 160 except that 
the conpound of exanple 209 was used in step c as substrate instead 
of the conpound of exanple 160 step b. The conpoimd was further 
25 characterised and tested as the N-meth/l-D-glucamine salt. Found: 
C, 67.24; H, 7.74; N, 5.81. C^Hs^NjO, requires C, 67.45; H, 7.68; 
N, 5.62% 



30 Examole 212 Preparation of (±)-cis-7-(2-carboxycyclopentylamino- 
carbonyl) -8- (l-adamantylmethylandnocarbonyl) -2,3,5, 6-diben2o- 
bicyclo[2.2.2]octane (ndxtiire of diasterecaners 1) 

The conpound was prepared essentially as in exanple 64 but Using 
35 the benzyl ester of cis 2-ainino-cyclc^pentanoic acid in st^ a. 
instead of the dibenzyl ester of aspartic acid. The mixture of 
conpounds after step a. was separated, ty column chromatography 
(silica 85% dichlorammthane 15% ethyl acetate) to give two pairs 
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of diastereocners . The less polar material was hydrogenated to give 
the conpound of this example. The compound was further 
characterised and tested as the N-methyl-D-glucamine salt. Found: 
65.12; H, 7.75; 5.42. C42H57N3O9 . 1 . 5 HjO requires C, 65.1; H, 
5 7.80; N, 5.42% 

ExaiTPle 213 Preparation of (±)-cis-7-(2-carb03Qrcyclopentylamino- 
carbonyl) -8- (1-adamantylmethylaitdnocarbonyl) -2 , 3, 5, 6-diben20- 
10 bicyclo[2.2.2]octane (mixture of diastereomers 2) 

The conpound was prepared essentially as in exairple 212 except that 
the more jxDlar material after separation was hydrogenated to give 
the conpound of this exairple. The compound was further 
15 characterised and tested as the N-metl:^l-'D-glucamine salt. Fomd: 
C, €4.88; H, 7.91; 5.28. C42H57N3O9 . 1 . 7 H.O requires C. 64.8; 
7.82; N, 5.40% 

20 Example 214 Preparation of cis-7- (2R-- (IR-^methoxycarbonyl- 
ethy'laminocarboryDpyTrolidinocarbonyl) -8- (1-adairantylmethylamino- 
carbory 1 ) -2 , 3 , 5 , 6--diben20bicyclo [2.2.2] octane ( single diasterecmer ) 

The conpomd was prepared essentially as in example 63 except that 
25 the conpound of exairple 147 was used as substrate instead of cis-7- 
. (l-S-carbo5Q'l-2-methylpropylaminocarbonyl) -8- (1-adamantylmethyl- 
aminocarbonyl ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane (mixture of 
diastereomers). Found: C, 72.88; H, 7.51; N, 6.58. C3eH45N305 
requires C, 73.17; H, 7.27; N, 6.74% 

30 

Example 215 Preparation of cis-7- (2S- (carbox/etr^d) - 

pyrrolidinocarbonyl) -8- (1-adamantylmethylaminocarbonyl ) -2 , 3 , 5, 6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

35 

The corrpomd was prepared essentially as in exairple 64 but using 
the benzyl ester of trans-3-(2S-pyrrolidino)-but-2-enoic acid 
(prepared from benzyl (triphenylphosphoranylidene) acetate and N- ( t- 
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butaxycarboiyl)-L-prolinal by wittig reaction) in step a. instead 
of the dibenzyl ester of aspartic acid. Hie corrpoxmd was further 
characterised and tested as the N-methyl-D-glucamine salt. Found: 
C, 66.64; H, 8.02; N, 5.60. C43H59N30a - 0 . 6 Hp requires C, 66.80; 
5 H, 7.85; N, 5.44% 

Example 216 Preparation of cis-7^(lS-carboxy-(2-naphthirl)- 
ethylaminocarbonyl) -8- (l-adamantylmetlylaininocarbonyl) -2,3,5,6- 
10 dibenzobicyclot2.2.2]octane (mixtxire of diastereomers) 

Hie conpound was prepared essentially as in exairple 64 but using 
the benzyl ester L-3-(2-naphtlyl) alanine in step a. instead of the 
dibenzyl ester of aspartic acid. The conpound was further 
15 characterised and tested as the N-rnethyl-D-glucamine salt. Found: 
C, 70.15; H, 7.33; N, 5.05. QgHs^NA-O.S Hp requires C, 70.05; 
H, 7.16; N, 5.00% 

20 ExaiTDle 217 Preparation of cis-7- (IS-carboxy- (l-naphtlyl) - 
ethylaminocarbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane (mixture of diastereaners) 

The ccnpomd was prepared essentially as in exanple 64 but using 
25 the benzyl ester L-3-(l-naphthyl) alanine in step a. instead of the 
dibenzyl .ester of aspartic acid. The conpound was further 
characterised and tested as the N-metb/l-D~glucamine salt. Foimd: 
C, 69.94; H, 7.14; N, 5.23. Q9H50NA-O.3 Hp requires C, 70.05; 
H, 7.16; N, 5.00% 

30 

ExanTDle 218 Preparation of cis-7- (IR- (lR-carbo3c^etlylamino- 
carbonyl) -2-pheivletlvlaininocarbonyl) -8- (l-adamantylmethylamino- 
carbonyl) -2,3,5, 6-dibenzobicyclo [2.2.2] octane (mixture of 
3 5 dias t ereomers ) 

The conpound was prepared essentially as in exaitple 64 but using 
the benzyl ester D-phenylalanyl-D-alanine in step a. instead of the 
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dibenzyl ester of aspartic acid. The coirpound was further 
characterised and tested as the N-metl^l-D-glucainine salt. Foimd: 
C, 64.21; H, 7.63; N, 6.36. C4eH62NAo • 2 . 3 Hp requires C, 64.28; 
H, 7.63; N, 6.36% 

5 

Exanple 219 Preparation of cis-7-(3-S-carbcoy-l, 2,3,4- 
tetral^droisoquinolinocarbonyl) -8- (l-adanantyliieth/laininGcarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane (mixtiire of diastereortiers) 

10 

Ihe compound was prepared essentially as in exaitple 64 but using 
the benzyl ester 1,2,3, 4-tetralydroisoquinoline-3-S-carboxylic acid 
in step a. instead of the diben2yl ester of aspartic acid. The 
coitpound was further characterised and tested as the N-methyl-D- 
15 glucamine salt. Found: C, 66.75; H, 7.37; N, 5.08. C46H57N3O90.I.7 
H2O requires C, 66.80; H, 7.37; N, 5.08% 

Example 220 Preparation of 7 - ( 2R-carboxypyrrolidinocarbonyl ) -8- ( 1- 
20 adamantylmethyl-N- (methyl ) aminocarbonyl ) -2 , 3 , 5 , 6-dibenzo- 
bicyclo[ 2.2 .2] octane (roixture of diastereoisomers) 

a . (±) -8- { l-adamantylmettyl-N- (iretlvl ) aininocarbonyliriethyl) -2,3,5,6- 
dibenzobicyclo[2.2.2]octane-7-carboxylic acid 

25 

. This was prepared essentially as in exarrple 14 except that N- 
methyl-l-adamantanemethylainine was used as substrate instead of 1- 
adairantanemethy lamine . 

30 b. 7- (2R-ben^loxycarbonylpyrrolidinocarbonyl) -8- (l-acSamantyl- 
metlyl-N- (netlyl) aminocarbonyl) -2,3,5, 6-dibenzobicyclp[2 .2.21octane 
(mixtxire of diastereoisomers) 

This was prepared essentially as in exaitple 46 except that the 
35 product of step a. was used as substrate instead of the product of 
example -14. 

c . 7 - ( 2R-carboxypyrrolidinocarbony 1 ) - 8 - ( 1 -adamantylmetty 1 -N- 
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(inaiyl) andnocaibon/l) -2,3.5, 6-di±)enzobicyclo [2.2.2] octane (ndxture 
of diastexreoisomers) 

Ihis vias prepared essentially as in exanple 48 except that the 
5 product of step b above vgas used as substrate instead of the 
product of exanple 46. Uie coopound was further diaracterised and 
tested as the N-inetlyl-D-glucainine salt. Found: C, 63.54; H, 
7.87; N, 5.32. C42HS7N3O9.2.3 HjO requires C, 63.91; H, 7.87; N, 
5.32% 

10 

Bat!Dlg_221 Preparation of 7-(2R- (carboxymethylaminocarboryl)- 
E/rrolidinocarbonyl) -8- (l-adanantylmethyl-N- (metlyl) aminocarbor^ri) - 
2,3,5,6-diben2dbicyclot2.2.2]octane (mixture of diastereoisomers) 

15 

The canpound vaas prepared essentially as. in exanple 194 except that 
the ccnpound of exanple 220 was used as substrate instead of the 
canpound of exanple 141 in step a. Hie conpound was tested as the 
N-metlyl-D-glucandne salt. 

20 

SSIE1§_222 Rreparation of 7- (2R- (IS-carbaxyethylaminocarbonyl) - 
pyrrolidinocarbonyl) -8- (l-adamantylmetlyl-N- (metlyl) aniinocarbcx^l) - 
2,3,5, 6-dibenzobicyclo [2,2.2] octane (mixture of diastereoisomers ) 

25 

The conpound was prepared essentially as in exanple 184 except that 
the compound of exanple 220 was used as substrate instead of the 
canpound of exanple 141 in step a. The canpound was tested as the 
N-netl^l-D-glucamine salt. 
30 • 

Exa^le 223 Preparation of 7-(2R- (IR-carboxyettylaminocarboi^l) - 
PiHTOlidinocarbonyl) -8- (l-adanantylmetl^l-N- (methyl) aminocarbonyl) - 
2,3,5, 6-dibenzobicyclo [2.2.2] octane (mixture of diastereoisomers ) 

35 

Hie conpomd was prepared essentially as in exanple 185 except that 
the conpound of exanple 220 was used as substrate instead of the 
canpound of exanple 141 in step a. The conpound was tested as the 
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N-inethyl-E)-9l^caniine salt. 

ExaiTPle 224 Preparation of cis-7- (2S- (IR-carboxyethylamino- 
5 carbonylmethyl ) pyrrolidinocarbonyl ) -8- ( l-adamantylmethyl-N- 
dtethyl ) aininoca3±an/l ) -2 , 3 , 5 , 6-diben2obicyclo [2.2.2] octane (mixture 
of diastereomers) 

a. cis-7" (2S- (carbo>QTOBtl:yl) pyrrolidinocarbonyl) -8- (1-adairantyl- 
10 nettyl-N- (methyl ) aminocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane 

(mixture of diastereomers) 

Ihe reaction was performed essentially as in exanple 141 except 
tliat the ccnpound of exanple 220 step a. was used instead of tlie 
15 coirpound of exanple 14. 

b. cis-7- (2S- (IR-carboxyethylaminocarbonylmethyl) - 
pyrrolidinocarbonyl) -8- (1-adamantylmethyl-N- (methyl) aminpcarbcxyl) - 
2,3,5,6-'diben2obicyclo[2.2.2]octane (mixture of diastereomers) 

20 

The cqnpound was prepared essentially as in exanple 185 except that 
the compound from step a. above was used as substrate instead of 
the ccnpomd of exanple 141 in step a . The conpound was tested as 
the N-meth/l-D-glucamine salt. 

25 

E?eanple 225 Preparation of cis-7-{2S-(lS-carbo3yeth^lamino- 
carbonylmethyl) pyrrolidinocarbonyl) -8- (l-adamantylmethyl-N- 
(^ethyl) andnocarboryl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (mixture 
30 of diastereomers) 

The compound was pr^)ared essentially as in exanple 184 except that 
the conpound from exanple 224 step a. was used as substrate instead 
of the conpoxmd of exanple 141 in step a. The conpo\ind was tested 
35 as the N-metlyl-D-gl^camine salt. 



Example 226 Preparation of cis-7- (2R- {IS-carboxyethylamino- 
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carbonylmetl^Dpyrrolidinocarbonyl) -8- (l-adamantylmett^l-N- 
dnetlyl ) andnocarbaty 1) -2,3,5, 6-dibenzdbicyclo [2.2.2] octane (mixture 
of diastereamers) 

5 a. cis-7-(2R-(carb03qTnethyl)pyrrolidinocarbonyl) -8- (1- 
adamantylmetlyl-N- (methyl) amincscarbonyl) -2,3,5, 6-diben2obicyclo- 
[2. 2. 2] octane (mixture of diastereamers) 

Uie reaction was performed essentially as in exanple 142 except 
10 that the ccnpound of exanple 220 step a. was used instead of the 
ccnpound of exanple 14. 

b. cis-7- {2R- (IS-carboxyetlylaminocarbonylmethyDpyrrolidino- 
carboryl) -8- (l-adamantylmetlyl-N- (methyl) aminocarbonyl) -2,3.5,6- 
15 diben2obicyclo[2.2.21octane (mixture of diastereomers) 

•me conpound was prepared essentially as in exanple 184 except that 
the carpound from step a. above was \ised as substrate instead of 
the conpound of exanple 141 in step a. The conpound was tested as 
20 the N-metl^rl-D-glucamine salt. 



^''^^^ ^27 Preparation of cis-7- (2S- (methraQ^carboiylmetlylamino- 
carbonyl) pyrrolidinocarbonyl) -8- (l-adanantylmethylaminocarboryl) - 
25 2,3,5,6-dibenzobicyclo[2.2.2]octane (mixture of diastereomers) 

Hie compound was prepared essentially as in exanple 25 but using 
the methyl ester L-prolylglycine as substrate instead of L-alanine 
metl^l ester. Found: C, 62.87; H, 7.47; N, 5.02. C37Rt3N305, 1.1 
30 EtOAc and 4.5 H2O requires C, 63.12; H, 7.78; N, 5.33% 



^'xaniDle 228 Preparation of cis-7- (2S- (IR-carboxyeti^lamino- 
carboiQrl) pyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarboivl) - 
35 2,3,5,6-diben2obicyclot2.2.2]octane (mixture of diastereomers) 

Hie conpound was prepared essentially as in exanple 64 but using 
the ben2yl ester L-prolyl-D-alanine in step a. instead of the 
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^ dibenzyl ester of aspartic acid. The coirpound was further 
characterised and tested as the N-methyl-D-glucamine salt. Found: 
C, 60.11; 8.22; N, 6.22. C^^-R^^.O^o -4.4 HjO requires C, 59.81; 
H, 7.84; N, 6.34% 

5 

E?cainDle 229 Preparation of cis-7- (2R- (carboxj^tlylaininocarboryl) - 
5-oxopyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
2,3,5,6-dibai20bicycloI2.2.21octane (diastereomer 1) 

10 

*Ihe conpound was prepared essentially as in exanple 64 but using 
the benzyl ester D-pyroglut airy 1 -glycine in step a. instead of the 
dibenzyl ester of aspartic acid. The product of step a. was 
s^arated into its constituent diastereomers by chrartatograpty { 
15 silica 30% ethyl acetate and 70% dichloromethane) . Ihe less polar 
naterial was hydrogenated to give the corrpomd of this exanple. 
Hie conpound was further characterised and tested as the N-methyl- 
D-glucamine salt. Found: C, 54.22; H, 7.26; N, 5.54. C^^Ws^^O^i 
.8.0 HjO requires 54.42; H, 7.60; N, 5.90% 

20 

Example 230 Preparation of cis-7- (2R- (carboqanethylaminocarbonyl) - 
5-oxopy'rrolidinocarbonyl) -8- (l-adainantylmethylaininocarbonyl) - 
2,3,5,6-dibenzobicyclo[2.2.2]octane (diastereomer 2) 

25 

The coitpovind was prepared essentially as in exanple 229 
except that the nore polar naterial isolated after the 
chromatography was hydrogenated to give the conpound of this 
exanple. Hie conpound was further characterised and tested as the 
30 N-methyl-D-glucandne salt. Found: C, 54.88; H,. 7.20; N, 6.11. 
C43H56N4O11 .8.0 H2O requires C, 54.42; H, 7.60; 5.90% 

E?canple 231 Preparation of cis -7 - ( 2R- ( IR-carboxyethylamino- 
35 carbonylmethyl) pyrrol idinocarbonyl ) -8- ( l-adanlantylmethyl-N- 
{nethyl ) ananocarbonyl ) -2 , 3 , 5 , 6-dibenzobicyclo [2.2.2] octane (ndxtiore 
of diastereomers) 
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The cotcpoundwas prepared essentially as in example 185 except that 
the conpaund from exanple 226 step a. was used as substrate instead 
of the ccnpound of exanple 141 in step a. 



£!aSQ3j..222 Preparation of cis-7-(2S-(lR-(iiietho3ycarbonyl)- 
etl^laminocarbonyljnethyl) -piTnrolidinocarbonyl ) -8- (l-adawantyl- 
methylaminocarbonirl) -2,3.5. 6-dibenzbbicyclo [2.2.2] octane (single 
diasterecroer) 



10 



Ttie conpound was pr^ared essentially as in exanple 63 except that 

the conpound of exanple 186 was used as substrate instead of cis-7- 

(l-S-carbQjQrl-2-mettylpropylaminocarbor5rl) -8- (1-adaroantylmetivl- 

andnocarboryl)-2,3.5,6-dibenz6bicyclo[2.2.2Joctane (mixture of 
15 diasterecniers} 



P^^^Q Preparation of cis-7- (2R- (carboxyroetlylaniinocarbonyl) - 
4-thiopyrrolidinocarbonyl) -8- (l-adanantylraetlylaihinocarborvD - 
20 2,3,5,6-diben2Qbicyclo[2.2.2]octane 

a. cis-7- (2R- (t-butoxycarboylmethylaminocarbonyl) -4-thio- 
pyrrolidinocarbonyl) -8- (l-adaniantylnethylaminocarboiyl) -2,3,5,6- 
dibenzobicyclo [2.2.2] octane 

25 

This conpound was prepared essentially as in exanple 25 exc^t that 
2R- (t-butoj^arboiylmetlylandnpcarboriyl) -4-thiqRyrrolidine was used 
as substrate instead of L-alanine methyl ester. 

30 b. cis-7- (2R-{carboxymethylaminocarbonyl) -4-thiopyrrolidino- 
carbonyl) -8- (l-adamantylmethylaminocarbonyl) -2,3,5, S-dibenzo- 
bicyclo [2 . 2 i 2 ] octane 

The conpound of step a. above was trated with trifluoroacetic acid 
35 to give the title conpound of this exanple. 



^^^^^23A Preparation of cis-7- (2R-{carbo)«ymetlylaminocarboiiirl) - 
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4-oxotMo-pyrrolidiiiocarbanyl) -8- (l-adaitantylmeth/laininocarbanyl) - 
2 , 3 , 5 , 6 -dibenzcdJicyclo 1 2 . 2 . 2 1 octane 

Uiis vas prepeired frcsm the ccnpound of exanple 233 st^ a. by 
5 treatment with ozone followed ty treatment with trif luoroacetic 
acid. 

Exancle 235 Preparation of cis-7- {2R- (caitaQTOettvlaminocarboryl) - 
10 4-dioxothio-pyrrolidinocarbonyl) -8- (l-adamantylmethylamino- 
carbonyl ) -2 , 3 , 5 , 6 -dibeizobicyclo 12.2.2] octane 

This was prepared from the ccnpound of exanple 233 step a. ty 
treatment with the tetrabutylaimonium salt of oxone followed by 
15 treatment with trif luoroacetic acid. . 

Example 236 Preparation of cis-7-(2R-(3,5-dicarbo3<yphenylandno- 
carbonyl) -pyrrolidinocarbonyl) -8- (l-adamantylmethylaminocarbonyl) - 
20 2,3,5,6-dibenzobicyclo(2.2.2]octane (diastereanner 1) 

The conpound was prepared essentially as in exanple 64 but using 
the dibenzyl ester of D-prolyl-5-aminoisophthalic acid in st^ a. 
instead of the dibenzyl ester of aspartic acid. The diastereomers 

25 were separated at the benzyl ester stage by column chrcnatography 
(silica, 92% dichloromethane and 8% ethyl acetate) . Ilxe ccnpound 
with the higher Rf was converted to the title compound by 
hydrogenation. The conpound was further characterised and tested 
. as the ncno-N-methyl-D-glucamine salt, HPU:; Rr=17-4 mins, C8 

30 column, CHjCN 50%, H^O 50%, 0.1% CHsCOOH. 

Eaeample 237 Preparation of cis-7-(2R-(3,5-dicarboxyphenyl- 
aminocarbonyl ) -pyrrol idinocarbonyl ) -8- { l-adamantylmethyl- 
35 aminocarbonyl)-2,3,5,6-dibenzobicyclo[2.2;2]octane (diastereomer 

2) 

The carpovmd was pr^ared essentially as in exanple 237 but using 
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5 



the ccnpaund with lower after diasterecaner separation in the 
final lydrogenation step. The conpound was further characterised 
and tested as the nono-N-inethirl-D-glucainine salt. HPLC; Rj=9.4 
ndns, C8 column, CHjQJ 60%, HjO 40%, 0.1% CHjCOOH. 



^^^^^ 238 Pr^aration of cis-7-(2S-(l-R-carbaQrethirlainino- 
carbonylethyl) pyrrolidinocarbonyl) -8- (l-adamantylmethylainino- 

carboryl)-2.3,5,6-dibenzobicyclo[2.2.2]octane (mixture of 
10 diasterec&ners) 

Ihe coitpound was prepared essentially as in exaitple 185 but using 
the product of exanple 215 instead of the caipound of exartple 141. 
The conpDund was further characterised and tested as the N-metlyl- 
15 D-glucaxnine salt, HPIC; Rr=21.7.inins, C8 column. CHjQJ 50%, H^O 50%, 
0.1% CH3COQH. 



Ihe following 'H NMR data were obtained for the catpounds described 
20 in the Exanples: 

Ex.la. (d'-IMSO) 5 7.5 (2H, m) . 7.3 (2H. m), 7.2 {4H, m) . 4.8 (2H, 
s), 3.6 {2H.S). 

25 Ex..lb. (d*-DMSO) 5 11.6 (IH, br s) . 7.9 (IH, t). 7.4-6.9 (13H, m) , 
4.5 (IH, s), 4.4 (IH, s). 3.1 (IH, d) , 2.9 (2H. m) , 2.8 (IH, d) , 
2.5 (2H, t), 1.6 (2H, m). 

. Ex.2 (d*-EMSO) 5 11.6 (IH. br s) . 10.8 (IH, s) , 8.0 (IH t) 
30 7.6-6.8 (13H, m) , 4.5 (IH, s). 4.3 (IH, d) . 3.3-3.0 (3H. d) 
2.2-2.4 (3H, m). 

EX.3 (d«-EMSO) 8 8.4 (IH, br s), 8.4 (IH. t). 7.4-6.8 (13H, m) , 
4.4 {2H, d), 4.1 (2H, m) , 3.2 (IH, d) . 2.8 (IH. d) . 

35 

Ex.4 (d*-DMSO) 5 8.4 (IH. t), 8.0-6.9 (15H, m) . 4.7 (IH, dd) , 4.5 
(IH, dd), 4.5 and 4.3 {2H, 2xs), 3.3 (IH. d) . 2.8 (IH. d) . 
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Ex.5 {d*-EE4S0) 5 8.5 (IH, t) , 8.0-6.9 {15H, m) , 4.5 {2H, 6). 4.3 
{2H. m), 3.2 (IH, d), 2.8 (IH. d). 

Ex.e (tf-EMSO) 8 11.6 (IH. br s), 7.8 (IH. m) , 7.4-6.9 (8H, m) , 
5 4.5 (IH, s), 4.4 (IH, s) , 3.2-2.6 (4H, m) , 2.2-0.9 (IIH, m) . 

E>c.7 (tf-EMSO) 6 11.6 (IH, br s) , 7.8 (IH, m) , 7.4-6.9 (8H, m) , 

4-5 (IH, s), 4.4 (IH, s), 3.2 (IH, dd) , 3.0-2.8 (2H, m) , 2.8 (IH, 
dd) 1.2 (8H, m), 0.9 (3H, t) . 

10 

Ex.8 (tf-IMSO) 8 11.6 (IH, br s) , 7.8 (IH, t) , 7.4-6.9 {8H, xn) ; 

4.5 (IH, d), 4.4 (IH, d), 3.1 (IH, dd) . 3.0-2.8 (2H, m), 2.7 (IH, 
dd) 1.3 (12H, m), 0.9 (3H, t) . 

15 Ex.9 (d'-IMSO) 8 11.6 (IH, brs), 7.8 (IH, t) , 7.4-6:9 (8H, m) , 
4.5 (IH, d), 4.4 (IH, d), 3.1 (IH, dd) , 2.8-2.6 (3H, m) , 1.8-0.7 
(IIH, m). 

Ex.10 (d*-DMSO) 8 12.6 (IH, brs), 7.7 (IH. t) , 7.4-6.9 (8H, m) , 
20 4.5 (IH, d), 4.4 (IH, d) , 3.0 (IH, dd) . 2.9 (2H, in),.2.8 (IH, dd), 

1.3 (2H, m), 0.9 (9H, s) . 

Ex.11 (d'-EMSO) 8 7.3 (3H. m) . 7.2 (IH, m) , 7.1 (5H, m) , 4.5 (IH, 
d), 4.4 (IH. d), 3.1 (IH. dd) . 2.7 (IH. dd) , 1.9 (3H, s) , 1.8 (6H, 
25 m) , 1.6 (6H, m) . 

. Ex.12 (d^-IMSO) 6. 7.6 (IH. t). 7.4-6.9 (8H. m) , 4.5 (IH, d) , 4.4 
(IH, d), 3.0 (IH, dd), 2.$ (2H. m) . 2.8 (IH. dd) , 1.9 (3H, s) , 1.6 
(6H, m), 1.4 (6H, m). 1.1 (2H, t), 

30 

Ex.13 (d*-I»lSO) 8 12.2 (IH br s) . 7.4-7.0 (8H. m) . 4.6 (IH, dd) , 

3.4 (IH, d). 3.3 (IH, d). 3.1 (IH, d) , 1.9 (3H, s) , 1.6 (6H, m) , 
1.4 (6H, m). 

35 Ex.14 (d^-DMF) 8 7.7 (IH, t), 7.4 (3H, m) , 7.2 (3H,in) , 7.1 {2H, 
m), 4.7 (IH, d), 4.6 (IH, d), 3.5 (IH. dd) , 3.0. (IH, dd) , 2.9 (IH. 
dd). 2.7 (IH. dd), 2.0 (3H. s). 1.7 (6H, m) , 1.5 (6H, s) . 
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E5C.15 (d*-EMSO) 5 7.9 (IH, t) , 7.0-7.4 (8H, m) . 6.6 (lH,t), 4.5 
(2H, d), 3.8-3.5 (2H, 2xdd) , 3.6 (3H. s), 3.2- (IH, d) , 3.0 (IH, 
dd). 2.5 (IH. dd). 1.9 (3H, b s), 1.2-1.7 (12H, m) . 

5 Esc.iea (d^DMSO) 6 8.0 (IH, m) , 7.4-7.0 (13, m) , 6.6 (IH, m) , 5.1 
(2H, s), 4.4 (2H. s), 3.8 (IH, dd) , 3.6 (IH, dd),.3-.l (IH, m) , 3.0 
(IH, d), 2.5 (2H, m), 1.9 (3H, s) , i:6 (6H, q),'l.3 (6H, d) . 

Ex.l6b (d'-DMSO) 5 7.8 (IH, m), 7.3-7.0 (8H. m) , 6.6 (IH, m) , 4.5 
10 (2H, s), 3.7 (IH, dd). 3.4 (IH, m) , 3.1 (IH, d) , 2.9 (IH, d) , 2.5 
(2H, m), 1.9 {3H, s), 1.6 (6H, q) . 1.2 (6H, d) . 

Ex.17 (CDClj) 5 7.6 (IH. d) , 7.1-7.4 (7H. m) , 4.9 (IH, t) , 4.6 
(IH, d), 4.5 (IH, d), 3.6 (3H, s) , 3.3 (IH. dd) . 3.2 (IH. dd) . 2.9 
15 (IH, m), 2.6 (IH, m), 2.0 {3H, s) , 1.6 (6H, m), 1.3 (6H, s) . 

Ex.lSa (CDClj) 6 7.6-7.1 (8H, m) , 6.0 (IH, d) , 5,9 (IH, d) , 4.0 
(IH, dd). 3.8 (IH. dd). 

20 Ex.lSb {CDCI3) 5 7.8-6.9 (15H, m) , 4.9 (2H, d), 4.6. (IH, d) . 4.4 
(IH, d), 4.0 (IH. dd).3.8 (IH. dd) . 

Ex.lBc (d^-DMSO) 5 9.0 (IH, bs) , 7.9-7.0 (15H, m) , 5.4 (lH,'s), 

4.6 (2H, d), 4.4 (IH. m) , 4.3 (IH. m). 3.1 (IH, m) . 2.9 (IH, m) . 

25 

Ex.19 (d-^-EMSO) 5 8.9 (IH, bs) . 7.4-6.8 {13H, m) , 4.6 (2H, s) . 4.3 
. (IH, dd). 4.1 (lH,.dd). 3.5 (IH, m). 3.0 (IH. dd) , 2.8 (IH. dd) . 

E}c.20a (CDCl,) 5 7.6-7.1 (8H, m) ., 5.0 (IH. d) . 4.9 (iH. d) , 4.2 
30 (IH, dd), 4.1 (IH, dd) 

E>c.20b (d«-EMSO) 5 8.2 (IH, bs) , 7.9-6.9 (15H, m) , 4.7 and 4.5 
(2H, 2xs), 4.2 (IH, d), 4.1 (IH, d) . 3.1 (2H. m) . 

35 EJC.21 (d*-EMSO) S 10.8 (IH, s) . 8.0 (IH. bs) , 7.5-6.8 (13H, m) , 

4.7 and 4.4 (2H, 2xs). 3.2-2.9 (6H, m) . . 

E>c.22 (d»-EMSO) 5 7,7 (IH, bs) . 7.4-6.9 (8K, m) . 4.7 and 4.4 (2H, 
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2xs), 3.1 (2H, m) , 2.7 (IH, dd) , 2.3 (IH, d) , 1.8 (3H, s) , 1.6 
(6H, m), 1.2 (6H, m). 

Ex.23 (d'-EMSO) 5 8.0 (IH, t) , 7.9 (IH, m) , 7.4-7.0 (8H, m) , 4.6 
5 (2H, d), 3.9 (IH, m), 3.2 (IH, m) , 3.1 (IH, m) , 2.9 (IH, m), 2.5 
(IH, m), 1.9 (3H, s), 1.6 (6H, q), 1.4 (6H, s), 1.2 (3H, dd) . 

EJC.24 (CDClj) 6 7.5-7.1 (8H, m) , 6.2 (IH, t) , 5.3 (IH, t), 4.5 
(2H, s), 3.7 (3H, s), 3.3 (2H, in). 3.2 (2H, q) , 2.7 (2H, ddd) , 2.4 
10 (2H, t), 1.9 (3H, s), 1.4 (6H, q) , 1.2 (6H, s} . 

Ex.25 (OXrij) 5 7.5-7.1 (8H, m) , 5.9 and 5.7 (IH. 2 x d) , 5.3 and 

5.1 (IH, 2 X t), 4.6 (2H, m) , 4.3 (IH, m) , 3.7 (3H, s) , 3.3-3.1 
(2H, dd), 2.9-2.5 (2H, m) , 1.9 (3H, s) , 1.7 (6H, q) , 1.3 (6H, d) , 

15 1.2 and 0.9 {3H, d) . • 

Ex.26 (CDClj) 6 7.5-7.1 (8H, m) , 5.7 (IH, d ). 5.3 (IH, t) , 4..6 

(2H, m), 4.3 (IH, m), 3.7 (3H, s), 3.2 (2H, s) , 2.8-2.6 (2H, dd) , 

1.9 (3H, s), 1.7 (6H, q), 1.3 (6H. d) , 1.1 (3H, d) . . 

20 

Ex.27 (CDCI3) 5 7.5-7.1 (8H, m) , 6.1 (IH, t ), 5.2 (IH, d) , 4.6 • 

(2H, m) . 4.2 (IH, m), 3.7 (3H. s) , 3^2 (2H, dd) , 2.8-2.5' (2H, dd) , 
1.9 {3H. s), 1.6 (6H, q), 1.3 (6H, d) , 0.9 (3H,.d). 

25 Ex.28 (CDCI3) 5 7.5-7.1 (8H. m) , 6.1 and 5.-9 (IH, 2 x d) , 5.4 and 

5.2 (IH, 2 x t), 4.6 (2H, d) , 4.3 (IH, m) , 3.7 (3H, s) , 3.2 (2H, 
ddd), 2.9-2.5 (2H, m) , 2.0 (3H, s) . 1.7 (6H, q) , 1.3 (6H, d) . 1.2 
(3H, d). 

30 Ex.29 (CDCI3) 5 7.5-7.1 (13H, iri) , 5.8 (IH, t) , 5.2 (2H, s) , 
5.1(1H, t) 4.6 (2H, d), 3.3 {2H, q) , 3.3-3.0 (2H, q) , 2.8-2.6 (2H, 
ddd), 2.4 {2H, q), 1.8 {3H, s) , 1.7 (6H, q) , 1.3 (6H, d) . 

Ex.30 (CDCl,) 5 7.6 (2H, d) , 7.3-7.1 (7H, m) , 4.8(1H, t) 4.6 (IH, 
•35 d), 4.5 (IH, d), 3.5 (IH, m) , 3.3 (IH, d) , 3.1 (2H, m) , 2.9 (IH, 
q), 2.4 (3H, m), 1.9 (3H, s) , 1.6 (6H. q) , 1.2 (6H, d). 

Ex.31 (d*-DMSO) 5 7.5-6.8 (12H, ir.) . 4.5 (2H, m) , 4.0 (IH, m) , 
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lip 

3.3-2.5 (4H, m), 1.9 (3H, s) , 1.6 (6H, m) , 1.4 and 1.3 (6H, 2 x 
s), 1.1 and 1.0 (3H, 2 x d) . 

EJC.32 (d'-EMSO) 5 7.3 (4H, m) , 7.1 {4H, m) , 6.9-6.6 (2H, m), 4.5 
5 and 4.3 (IH, 2xt). 4.5 (2H, m), 3.6 (IH, m) , 3.2 (IH, m), 3.0-2.8 
{3H, m), 2.5 (2H, m) , 1.9 (3H, s), 1.6 (6H, m) , 1.3 (6H, m), 0.9 
and 0.8 (3H, 2 x d) . 

Ex.33 (CDCI3) S 7.4-7.1 (13H, m) , 5.7 (IH, d) , 5.3 (IH, t) , 5.1 
10 (2H, s), 4.6 (IH, s), 4.5 (IH, s) , 4.3 (IH, m) , 3.2 (2H, s), 2.8 
(IH, dd), 2.6 (IH, dd), 1.9 (3H. s), 1.6 (6H. q) , 1.3 (6H, d) , 1.1 
(3H, d). 

Ex.34 (CDCI3) 5 7.5-7.1 (13H, m) . 6.0 (IH, d) . 5.1 {3H, m) , 4.6 
15 (2H, m), 4.4 (IH, m) , 3.3 (IH. dd) , 3.2 (IH, dd) 2.9 (IH, dd), 2.5 . 
(IH, dd). 2.0 (3H, s), 1.7 (6H. q) , 1.3 {9H, m) . 

E>c.35 (d«-EMSO) 8 7.5 (IH, d) , 7.4-7.2 (4H, m) , 7.0 (4H, m), -6.8 
(IH, t), 4.5 (2H, s), 4.0 (IH, m), 3.0 (2H. m) , 2.5 (2H. m) , 1.8 
20 (3H, s), 1.6 (6H, q), 1,2 (6H, m) . 1.1 (3H. d) . 

Ex.36 (d'-IMSO) 5 7.7 (IH, d) , 7.3 (2H, m) , 7.2 {2H, m) , 7.1 (2H, 
m). 7.0 (2H, m), 6.6 (IH, t) , 4.5 (2h; s), 4.0. (IH, m) , 3.0 (IH, 
d), 2.9 (IH, d), 2.6 (2H, m) , 1.9 (3H, s) , 1.6 (6H. q) , 1.3 (6H, 
25 m), 1.1 {3H, d). • . ~ ". 

Ex.37b (d«-EMSO) 5 7.6 (IH, t), 7.3 (2H, m) . 7.0 (4H, m) , 4.8 
(IH, d), 4.6 (IH, d). 3.7 (6H, 2 x s) , 3.1 (IH, dd) , 2.7-2.4 (3H. 
m), 1,9 (3H, s)., 1.6 (6H, q) . 1,4 (6H, m) . 

30 

Ex.38 (d«-EMSO) S 7.4 (IH. t) , 7.3 (2H, m) , 7.0 (2H, m) , 6.6 (2H, 
m), 4.8 (IH, d), 4.7 (IH. d) . 3.7 (6H. 2 x s) , 3,1 (IH, dd) , 
2.7-2.4 (3H, m), 1,9 (3H, s) , 1.6 (6H, q) , 1.4 (6H, m) . 

35 Bc.39 (d*-EMSO) 8 11.6 (IH, bs) , 7.8 (IH, t) . 7.3 (3H, m) , 7.0 
(5H, m), 4.5 (IH, d), 4.4 (IH, d) , 3.1 (2H. m) . 2,9 (IH, m) , 2.7 
(IH, dd), 2.0-1.4 (15H, m). 
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Ex.40 (d*-EMS0),5 7.7 and 7.5 (IH, 2 x d) . 7.4-7.0 (8H,. m) , 6.8 
and 6.7 (IH, 2 x t). 4.5 (IH, m) , 4.4 (2H, s), 3.0-2.7 (8H. m) , 2.5 

{2H, m), 1.9 (3H, s), 1.6 (6H, m) , 1.3 (6H, 2 x s) , 1.1 and 1.0 

(3H, 2 X d) . 

5 

Ex.41 (CDCI3) 8 7.5-7.1 (8H, m) , 6.0 and 5.7 (IH, 2 x d) , 5.4 and 
5.0 (IH, 2 X t), 4.6 (2H. m) , 4.3 (IH, m) , 3.7 {3H, s) , 3.3-3.1 
(2H, m), 3.0-2.6 (2H, m) , 1.6-1.4 (5H, m) , 1.2-1.1 (7H, in),0.7 
(2H, m). 

10 

Ex.42 (CDCl,) 6 7.6 (IH, m) , 7.3-7.0 (7H. m) , 4.6 (3H, m) , 4.3 
(IH, m). 3.7 (3H, s) , 3.5-3.3 (3H, m) , 3.0 and 2.8 (3H, 2xs), 2.8 
(IH, m), 2.3 (IH, m), 1.9 (3H, s), 1.6 (6H, q) , 1.1 (6H, d) . 

15 Ex.43 (CDCI3) 5 7.6 (IH, m) . 7.3-7. 0 (7H, m) , 4.6 (3H, m)., 4.3 
(IH, in) , 4.2 (2H, m) , 3.5-3.3 (3H, m) , 3.0 and 2.8" (3H, 2 x s), 2.8 
(IH, m), 2.4 (IH, m), 1.9 (3H, s) , 1.6 (6H, q) , 1.3 (3H, m) , 1.1 
(6H, d). 

20 Ex. 44a (d*-rMSO) 5 12.7 (IH, s) , 7.4-7.1 (8H. m) 4.8 (2H, m) , 4.0 
(2H, m) 3.2 (IH, dd), 3.15 (IH, dd) . 1.43 (3H, t) . 

Ex. 44b (d*-EMSO) 5 8.1 (IH, t), 7.4-7.0 (8H, m) . 4.7 (IH, d) , 4.65 
(IH, d), 4.0 (2H. m), 3.4 (IH, dd) , 3.1 (IH. dd) , 2.9 (IH, dd),. 2.6 
25 (IH, dd), 1.9-1. 4 (15H, in), 1,1 (3H, t) . 

Ex. 44c (d'-EMSO) 5 15-13 (IH, br s) , 7.5-7.0 (9H, m) , 4.8 (2H, s) , 
3.2 (2H, s), 2.7 (2H, s) , 1.7-0.9 (15H, m) . 

30 Ex.45 (CDCI3) 5 7.3 (4H, m) , 7.1 (4H, m) , 4.6 (2H, m) , 3.5 (3H, 

s), 3.4-3.6 (2H, m), 3.2 (IH, 2 x s) , 2.0 (3H, br s) , 1.7 (6H, q) , 
1.4 (6H, d) . 

Ex.46 (CDCI3) 5 7.6 (IH, m), 7.3 (13H, m) , 5.4-5.0 (2H, m) , 

35 4.9-4.4 (3H, m), 3.7-3.1 (4H, m) , 3.0-2.2 (2H, m) , 2.2-1.8 (7H, m) , 
1.6 (6H, q) , 1.2 (6H, m) . 

Ex.47 (CDClj) 5 7.6 (IH, m) , 7.3 (13H, m) , 5.4-5.0 (2H, m) , 
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4.9-4.4 (3H, m), 3.7-3.1 (4H, m) , 3.0-2.2 (2H, m) , 2.2-1.8 (7H, m) , 
1.6 (6H, q),, 1.2 {6H, m) . 

E5C.48 (CDCl,) 5 7.6 {IH, m) , 7.3 (7H, m) , 5.3 (IH. br s) , 4.7-4.2 
5 (3H, m), 3.8-3.2 (5H. m) , 3.1 and 2.8 (IH, m) 2.3 {2H, m) , 2.0 (5H, 
m), 1.6 {6H, q), 1.2 (6H. m) . 

Ex.49 (CDCI3) 6 7.6 (IH, la), 7.3 (7H, m), 5.3 (IH, br s), 4.7-4.2 
(3H, m), 3.8-3.2 (5H, m) , 3.1 and 2.8 (IH, m) 2.3 (2H. m), 2.0 (5H, 
10 m), 1.6 (6H, g), 1.2 (6H, m) . 

EJC.50 (CDClj) 5 7.6 (IH, m) , 7.3 (7H, m) , 4.7-4.3 (4H, m) , 3.8-3.2 
(7H, m). 3.0 and 2.8 (IH, m) , 2.4-1.8 (8H, m) , 1.6 (6H, q) , 1.2 
(6H, in). 

15 

Ex.51 (CDCI3) 5 7.6 (IH, m), 7.3 (7H, m) , 4.7-4.3 (4H, m) , 3.8-3.2 
(7H, m), 3.0 and 2.8 (IH. m) . 2.4-1.8 (8H, m) , 1.6 (6H, q) . 1.2 
(6H, m). 

20 EX.52 {d6-DMS0) 6 10.8 (IH, s) , 7.5 (IH. d) , 7.3 (6H, m) , 7.0 (7H, 
m), 6.5 (IH, m), 4.5 (IH, m) , 4.4 (IH, m) , 3.1 (2H, s), 3.0 (IH. 
dd). 2.9 (IH, dd), 2.7 (2H. m) , 2.5 (2H, m) . 1.8 (3H, s) , 1.6 (6H. 
q), 1.3 (6H, d). 

25 Ex.53 (de-DMSO) 5 10.9 (IH. 2 x s) , 7.9 and 7.6 (IH. 2 x d) , ' 
7.5-7.2 (6H, m). 7.1 (7H, xn) , 6.6 (IH, m) , 4.5 (2H, m) , 4.3 (IH. 
m). 3.5 (3H. s), 3.0 (4H, dd) , 2.5 (2H, m) . 1.8 (3H, s) , 1.6 (6H, 
q), 1.2 (6H, d>. 

30 Ex.54 (d^-EMSO) 6 10.9 (IH, 2 x s) , 7.9 and 7.6 (IH, 2 x d) , 
7.5-7i2 (6H, m), 7.1 (7H, m) , 6.6 (IH, m) , 4.5 (2H, m) , 4.3 (IH, 
m). 3.5 {3H, s). 3.0 (4H, dd) . 2.5 (2H, m) , 1.8 {3H, s), 1.6 (6H. 
q), 1.2 {6H, d). 

35 Ex.55a (diastereoner 1, higher R.) (d' -DMSO) 5 10.9 (IH, s) . 
7.5-6.9 (19H, m), 6.7 (IH, m) , 4.9 (2H. m) , 4.5 (2H, m) , 4.3 (IH. 
m), 3.0 (4H. m), 2.5 (2H, m) , 1.8 (3H. s). 1.6 (6H, q) , 1.2 (6H, 
d). 
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Ex. 55a (diasterearter 2, lower Rj) (d'-EMSO) 5 10.8 (IH, s) , 7.9 
(IH, d), 7.4-6.9 (18H, m) . 6.6 (IH, m) , 5.0 (2H, m) . 4.5 (IH, s) . 
4.42 (IH. s), 4.38 (IH, m) . 3.1-2.9 (4H, m) , 2.5 (2H, m) , 1.8 (3H, 
s), 1.6 (6H, q), 1.2 (6H, d) . 

5 

Ex. 55b (d'-Df4S0) 5 10.9 (IH. s) , 7.5 (2H, m) . 7.4-6.9 (12H, m) , 
6.6 (IH. t). 4.4 (2H, m), 4.2 (IH, s), 3.0 (4H, m) , 2.5 (2H, m) , 
1.9 (3H, s), 1.6 (6H. q), 1.2 (6H, m) . 

10 Ex.56 (d*-EMSO) 6 10.8 (IH, s) , 7.8 (IH, d) , 7.4-6.9 (13H. m) , 6.5 
(IH, t), 4.5 (IH, s), 4.4 (IH, s) , 4.3 (IH, m) , 3.1 (IH, m) , 3.0 
(IH, dd), 2.9 (2H. m), 2.4 (2H, m) , 1.8 (3H. s) , 1.6 (6H, q) , 1.2 
(6H. m) . 

15 Ex.57 (d'-EMSO) 5 10.9 (IH, s), 7.6 (2H, m) . 7.4-6.9 (12H. m) , 6.6 
(IH, t). 4.4 {2H, m), 4.2 (IH, s) , 3.0 (4H, m) , 2.5 (2H, m) , 1.8 
(3H. s), 1.6 (6H, q), 1.2 (6H, m) . 

Ex.58 (CDCI3) 6 8.1 (IH, s),. 7,6 (IH, d) , 7.4-6.9 (IIH. m) . 6.6 
20 (IH, m), 6.5 (IH, m) , 5.5 (IH, m) , 4.8 (IH, m) , 4.4 (IH, s), 4.2 
(IH, m), 3.2 (4H, m), 2.7 (IH, m) , 2.3 (IH. m) , 2.0 (3H. s), 1.6 
(6H. q) , 1.2 (6H. m) . ' 

Ex'.59 (d*-EMSO) 5 8.6 (lH,t) 8.1 (IH.t), 7.3-7.0 (9H,m) , 6.4 
25 (IH.d), 6.2 (lH,d), 4.6 {2H,dd), 4.2 (2H,in) , 3.2 (2H,d). 2.9(lH,in). 
2.5 (IH.m), 1.9 (3H.S). 1.6 (6H,q), 1.4 (6H,d) . 

Ex.60 (CICI3) 6 7.7 (lH,d),- 7.4 (IH.d), 7.3-7.0 (9H,in) . 4.9 
(IH.s), 4.7 (IH.d), 4.6 (IH.t), 3.9 {3H.in) , 3.3 (2H.s). 2.6 (IH.q). 
30 2.2 (IH.q). 1.7 (3H,s), 1.5(6H,q). 0.9(6H.s). 

Ex.61 (CDClj) 6 7.6-7.0 (13H, m) , 6.1 and 5.8 (IH 2xd) . 5.5 and 
5.3 (IH. 2xt). 5.1 (2H. m) . 4.6-4.2 (3H, m) . 3.3-3.1 (2H, m) , 2.9 
(IH. m). 2.6 (IH, m), 1.9 (4H. s) , 1.6 (6H, m) , 1.3 (6H. m) . 0.8- 
35 0.6 (6H, m) . 

Ex.62 (CDCl;) 5 7.5-7.1 (8H, m) . 6.9 and 6.5 (IH 2xin) , 5.5 and 5.4 
(IH, 2xin). 4.5 (2H, m) , 4.3 and 4.2 (IH, m) , 3.3 (2H. m) , 3.0-2.4 
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(2H, m), 2.0 (4H. s), 1.6 {6H, m) , 1.3 (6H, m) , 0.8 (6H, m) . 

Ex.63 (CDClj) 5 7.5-7.2 (8H, m) , 5.9 and 5.7 (IH 2xd) , 5.3 and 5.2 
(IH. m), 4.6 (2H, bt) , 4.2 (IH, m) , 3.7 (3H. d) , 3.3 (2H, m) . 2.9 
5 and 2.6 {2H, m), 1.9 (4H, s) , 1.6 (6H. m), 1.3 {6H. m) . 0.98-0.76 
(6H, m). 

Ex.64b (d*-EMSO) 5 12.4 (IH, br s) , 7.8-6.8 (IIH. m) . 4.4 {2H, m) , 

4.2 (IH, m). 3.0 (2H, m) , 2.6-2.3 (4H, m) , 1.9 (3H, s), 1.6 (6H, 
10 m). 1.3 (6H, m). 

Ex.65 (d*-EMSO) 5 12.6 (IH. br s), 7.9-6.9 (14H, m) , 6.6 and 6.5 

(IH, 2xt), 4.5 (2H, m), 4.4 (IH, m) , 3.0 {2H, m) , 2.8-2.3 (4H, m) , 
1.9 (3H, s), 1.6 (6H, m). 1.3 (6H,.m), 

15 

Ex.66 (d«-DMSO) 8 7.3-7.0 (lOH, xn) , 4.5 (IH, s), 4.4 (IH, s) , 3.6 

(3H, s), 3.0 (2H, m), 2.7 (IH, m) , 2,5 (IH, m) , 1.9 (3H, s) , 1.6 
(6H, m), 1.3 (6H, m), 1.1 (6H, 2 x s) . 

20 Ex.67 (d'-EMSO) 5 7.4-7.0 (lOH, m) , 4.5 (IH, s), 4.4 (IH, s) , 3.1 

(IH, m), 2.9 (IH, m), 2.7 (IH, m) . 2.5 (IH. m) , 1.9 (3H, s) , 1.6 
(6H, m), 1.3 {6H. m) , 1.1 (6H. 2 x s) . 

Ex.68 (CDClj) 5 7.6 (IH, m) . 7.4-7.0 (7H, m) , 5.8 (IH. br s) . 4.9- 

25 4.3 {5H, m) , 3.7- 3.1 (4H, m) , 2.9-2.1 (4H. m) , 2.0 (3H, s), 1.6 
(6H, m), 1.3 (6H, m) . 

Ex.69 (CDClj) 5 7.6' (IH, d),- 7.4-7.1 (8H, m) , 4.7 (IH, t) , 4.6 

(IH, d), 4.5 (IH, d), 4.4 (2H. m) , 3.8 (IH, in),' 3.6 (IH, d) . 3.4 

30 (IH, dd), 3.2 (IH, d), 2.8 (IH. dd) . 2.4 (2H, m) . 2.2 (IH. m), 2.0 
(3H, s), 1.6 (6H, m), 1.3 (6H, m) . 

Ex.70 (CDCij) 5 7.6 (IH, m) , 7.4-7,0 (7H, m) , 5.8 (IH, br s) , 4.9- 

4.3 (5H, m), 3.7- 3.1 (4H, m). 2.9-2.1 (4H, m) , 2.0 OH, s), 1.6 
35 (6H, m), 1.3 (6H, m) . 

Ex.71 (CDClj) 8 7.6 (IH, d) , 7.4-7.1 (8H, m) , 4.7 (IH, d) . 4.6 
(IH, d), 4.4 (3H, m), 3.8 (3H, s) , 3.7 (IH, m) , 3.6-3.2 (4H,m) , 2.8 
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(IH, dd), 2.4 (IH, dd), 2.1 (IH, m) , 1.9 (3H, s), 1.6 (6H, m) . 1.2 
(6H, m). 

Ex.72 (CDClj) 5 7.6 {IH. m) , 7.4-7.0 {8H, m) , 4.8-4.4 (5H, m) , 
5 3.9-3.1 (8H, m), 2.9-2.1 {3H, m) , 2.0 {3H, s) , 1.6 (6H,. m) , 1.3 
(6H, m). 

Ex. 73 (CDCI3) 5 7.6 (IH, m), 7.4-7.0 (8H, m) , 4.8-4.4 (4H, m) , 
3.9-3.7 {3H, m). 3.3-2.6 (3H, m), 2.5-2.1 {3H, m). 2.0 (3H, s) , 1.6 
10 (8H, m), 1.1 (6H. m) . 

E)C.74 (CDClj) 5 7.6 (IH, m) . 7.4-7.0 (8H. m). 4.8-4.2 (4H, m) , 
3.9-2.1 (12H, m), 2.0 (3H. s) , 1.6 {8H, m) , 1.1 (6H, m) . 

15 Ex. 75 (CDClj) 6 7.5-7.1 (8H, m) . 6.2 and 6.1 (IH., 2 x d) , 5.4 and 
5.3 (IH, 2 X t), 4.5 (3H, s) , 3.3-3.1 (2H. m) , 2.7 (2H, m) , 1.9 
(3H, s), 1.7 (6H, m), 1.3 (9H, m) . 

Ex.76 (CDCI3) 5 7.5-7.1 (8H, m) , 6.2 and 5.9 (IH, 2 x d) , 5.4 and 
20 5.2 (IH, 2 x t), 4.6 {2H, m) , 4.3 (IH, m) , 3.2 (2H, m) , 2.9-2.4 
(2H, m), 2.1 (3H, s) , 1.9 (3H, s) . 1.7 (6H, m),.1.3 (9H, m) . 

Ex.77 (CDCI3) 5 7.5-7.0 (8H, m) , 6.2 and 5.8 (IH, 2 x d) . 5.4 and 
5.1 (IH, 2 X t), 4.6 (2H, m) . 4.3 (IH. m) , 4.1 (2H, m) , 3.5-3.2 . 
25 (2H, m), 2.8 (IH, m), 2.6 (IH, m) , 1.9 (3H, s) , 1.7 (8H, m) . 1.2 
{9H, m), 0.9 (3H, m) 

Ex.78 (CDCI3) 5 7.6 (IH. d), 7.4-7.1 (8H. m) . 4.6-4.2 (3H, m) , 

3.6- 3.2 (5H, m), 2.8 (IH, dd) . 2.4 (2H, m) . 2.0 (5H, m)., 1.6 (6H, 
30 m), 1.3 (6H, m) . 

Ex.79 (CDCI3) 5 7.6-7.1 (8H. m) . 5.4 (IH. br s) , 4.86-4.4 (3H, m) , 

3.7- 2.8 {6H, m), 2.4 (2H. m) , 2.0 (5H, m) , 1.6 (6H, m) , 1.3 {6H, 
xn) . 

35 

Ex.80 (CDCl,) 5 7.6 (IH, d) , 7.4-7.1 (7H, m) , 4.6-4.3 (4H. m) . 3.8 
(3H, s), 3.5 (3H, m), 3.2 (IH, dd) . 2.8 (IH, dd) , 2.4 (IH, dd) , 2.0 
(7H, m), 1.6 (6H, m) , 1.2 (6H, s) . 
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Ex.81 (CDClj) S 7.6-7.1 (8H, m) , 4.8-4.4 (4H, m) , 3.7 and 3.6 (3H, 
2xs), 3.5-2.9 (5H, m) , 2.4-1.8 (8H. m) , 1.6 (6H, m) , 1.2 (6H, m) . 

Ejc.82 (d*-DMSO) 5 7.6-6.9 (8H, m) , 4.5 (2H, m) , 4.1 (IH, m) , -3.7- 

5 3.3 (2H, jn). 3.1 (2H, m) , 2.5 (2H, m) , 1.9 (3H, s) . 1.6- (6H, m) . 

1.2 (6H, m). 

Ejc.83 (d«-EMSO) S 7.7-6.9 (8H, m) , 4.5 (2H, m) , 4.1 {IH, m) , 3.6- 

3.3 (2H, m), 3.1 (2H. m) , 2.6 (2H, m) , 1.9 (3H, s) . 1.6 {6H, m) , 
10 1.2 (6H, m). 

Ejc.84 (CDCI3) 5 7.6 (IH, d), 7.3-7.1 (7H. m) . 6.6 (IH, d) . 5.9 
(IH, t)..4.6 (IH, d), 4.4 (2H, m), 3.8 (3H, s) , 3.7 (2H, m) , 3.6 

(IH, m) 3.2 (IH, dd). 3.0 (IH, dd). 2.9 (IH. dd) . 2.7 (IH, dd) , 2.0 
15 (3H, s), 1.7 (6H, m), 1.4 (6H, m) . 

Ex.85 (CDCI3) 8 7.5-7.1 (8H, m) . 6.5 (IH. d) . 5.6 (IH, t) . 4.5 
(2H, 2 xs), 4.4 (IH, m). 3.7 (6H, m) , 3.3 (IH, dd) , 3.2 (IH, dd) , 
2.9 (IH, dd), 2.5 (IH, dd), 2.0 {3H. s) . 1.7 (6H. m) , 1.3 (6H, in). 

20 

Ex.86 (CDCI3) -5 7.7-7.1 {8H, m) , 6.4 (IH, s)..5.8 (IH, s) , 5.3 
(IH, s). 5.0 (IH, t), 4.6 (IH, d), 4.5 (IH, d) . 3.8 (3H, s) , 3.4 
(IH, dd). 3.2 (IH, dd), 2.7 (IH, dd) , 2.5 (IH, dd),1.9 (3H, s), 
1.6 (6H, m), 1.2 (6H. s) . 

25 

Ex.87 (d*-DMSO) 5 8.0-6.9 (9H. m) , 4.9 aird 4.8 (IH, 2 x m) . 4.6- 
4.3 (3H, m), 3.5-2.7 (7H. m) , 2.5-2.2 (2H, m) . 1.8 (3H, s) , 1.5 
(6H, m), 1.1 (6H. m). 

30 Ex.88 (CEClj) 5 7.6 (IH, m) , 7.4-7.0 (8H, m) , 5.5-5.2 (IH, m) , 
4.6-4.4 (3H, m), 3.7- 3.2 (3H, m) , 3.1-2.6 (2H, m) . 2.3 (2H, m) , 
1.9 (3H, s). 1.6 (6H. m). 1.4 (5H. m) , 1.2 (6H. m) . 

Ex.89 (CDCI3) 5 7.6 (IH, m), 7.4-7.0 (7H, m) , 5.3-4.3 (4H, m) , 
35 3.8-2.6 (8H. m) , 2.3 (2H, m) , 1.9 (3H, s). 1.6 (6H. m) , 1.4 (5H, 
m) . 1.2 (6H, m) . 

Ex.90 (d*-DMSO) 5 8.1-6.9 (9H, m] . 4.9-4.1 (5H, m) . 3.7-3.1 (7H, 
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m), 2.9-2.1 (4H, m) , 2.0 (3H, s), 1.6 (6H, in), 1.3 (6H, m) . 

Ex.91 (d*-IMSO) S 8.1-6.9 (9H, itt) , 4.9-4.1 (5H, m) , 3.8-3.1 (7H, 
m), 2.9-2.1 (4H, m) , 2.0 {3H, s), 1.6 (6H, m) , 1.1 (6H, m) . 

5 

Ejc.92 (d'-mSO) 8 7.5-7.0 (13H, m), 6.4 (IH, d) , 5.2 (IH, t) , 4.5 
(3H, m), 3.7 (3H, s) , 3.6 (2H, s), 3.2 (2H, dd) , 2.6 (4H, m) , 2.0 
(3H, s), 1.6 (6H, m), 1.2 (6H. s) . 

10 Ex.93 (CDCI3) 5 7.4-6.9 (13H, m) , 6.3 (IH, d) , 5.2 (IH, t) , 4.5 
(3H. m), 3.6 {3H, s), 3.5 (2H, s) . 3.1 (2H, dd) , 2.6 (4H, m) , 1.9. 
{3H. s), 1.6 (6H, m), 1.2 (6H, s) . 

Ex.94 (d*-DMSO) 5 7.3 (3H, m) . 7.1 (eH. m) . 4.9-4.5 (3H, m) , 3.3 
15 (IH, m), 3.0 (IH, m) , 2.8-2.5 (5H, m) , 1.9 {3H, s), 1.6 (6H, m) , 
1.4 (6H, m), 1.1 (^H, m). 

Ex.95 (d*-EMSO) 5 7.3 {3H, m) , 7.1-6.9 (6H, m) . 4.9-4.5 (3H, m) , 
3.3 (IH, m), 3.0 (IH, m) , 2.8-2.5 (5H, m), 1.9 (3H, s), 1.6 (6H, 
20 m), 1.4 (6H, m), 1.1 (3H, m) . 

•Ex.96 (d'^-EMSO) 6 7.4 (3H, m) , 7.1 (5H, m) , 5.0-4.4 (3H, m) , 3.6 
and 3.5 (3H, 2 x s), 3.2 (IH, m) , 3.0 (IH, m) . 2.8 and 2.7 (3H, 2 
xs), 2.5 (2H, m). 1.9 {3H, s) . 1.6 (6H, m) , 1.3 (6H, m) , 1.2-0.9 
25 (3H. m). 

. Ex. 97 (d*-DMSO) 6, 7.4 (3H, m) . 7.1-6.9 (5H, m) , 5.0-4.3 (3H, m) , 
3.6 and 3.5 (3H, 2 x s) , 3.3 (IH, m) , 3.0 (IH, m) , 2.8-2.5 (5H, m) , 
1.9 (3H, s), 1.6 (6H, m), 1.3-1.0 ,(9H, m) . 

30 

Ex.98 (CDCI3) 6 7.7 (IH, d), 7.4-7.1 (7H, m) , 4.6 (2H, m) , 4.5 
(IH, t), 3.5 (IH, m), 3.4 (2H, m) , 3.3 {2H, m) , 3.1 (IH, m) , 2.7 
(IH, q), 2.4 (IH, q), 1.9 (3H, s) , 1.9-1.8 (4H, m) , 1.6.(6H, m) , 
1.2 (6H. m) . 

35 

Ex.99 (d*-DMSO) 5 7.4-7.0 (9H, m) , 6.4 . (IH, t) , 4.4 (2H, m) , 3.3 
(IH, d), 3.1 (IH, dd), 2.9 (IH, dd), 2.5 (IH, q) , 2.4 (3H, d) . 1.9 
(3H, s), 1.6 (6H, m), 1.2 (6H, m) . 
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Ex.100 (CDCI3) 5 7.7 (IH, d). 7.4-7.1 (7H, m) , 4.6 (2H. m) . 4.4 
(IH, t), 3.5 (IH, d), 3.1 (IH, dd), 2.9 (6H, 2 x s) , 2.7 (IH, dd) , 
2.5 (IH. dd), 1.9 {3H, s), 1.6 (5H, m) , 1.2 {6H, m) . 

5 Ex.101 (CDClj) 6 7.4 (2H, m) , 7.3-7.1 {6H, m) , 5.9 (IH, m) , 5.7 

(IH, m), 4.5 {2H, m) , 3.2 (2H, d) , 3.0 (2H, m)-, 2.6 (2H, m) , 1.9 

(3H, s), 1.6 (6H, m), 1.2 (6H, m) , 0.9 (3H, t) . 

Ex.102 (CDCI3) S 7.5-7.1 (8H, m) , 5.9 (IH, t) , 5.3 (IH. d) , 4.5 

10 (2H, d), 3.7 (2H, m), 3.1 (2H, s) , 2.8 (IH, m) , 2.6 (IH, m) , 1.9 

(3H, s), 1.6 (6H, m), 1.2 (6H, m) , 0.8 (6H, d) . 

EK.1D3 (d«-EMSO) 5 7.4-7.0 {8H, m) , 6.7 (IH. m) , 6.6 (2H, m) , 4.5 

(2H, d), 3.0 (IH, d), 2.9 (IH, d) , 2.6 (IH. m) , 2.5 (IH, m) , 1.9 

15 (3H, s), 1.6 (6H, in), .1.3 (6H, m) . • 

Ex.104 (CDCl,) 5 7.7 (iH, m) , 7.6 (IH, m) , 7.4 (IH, m) , 7.4-7.2 
(lOH, m), 6.0 (IH, t). 5.3 (IH, t) , 5.1 (2H, s), 4.5 (IH, d) , 3.4 
(IH, m), 3.3 (2H, dt), 3.1 (IH, dd) , 2.8 (IH. dd) , 2.7 (IH, dd) , 
20 2.4 {2H, t), 1.9 (3H, s) , 1.6 (6H, m) , 1.3 (6H, s) . 

Ex.105 (CDClj) 5 7.8 (IH, m) , 7.7 (IH, m) , 7.4 (IH, m) , 7.4-7.2 
(lOH, m), 6.3 (IH, t), 5.2 (IH, t) , 5.1 (2H. s), 4,6 (IH, d), 3.4 
(IH, m), 3.3 (2H, dd), 3.2 (IH, d), 2.8 (IH, dd), 2.7 (IH, dd) , 2.4 
25 (2H, t), 1.9 (3H. s) , 1.6 (6H, m) , 1.3 (6H, mj . 

Ex.106 (CDClj) 5 7.5-7.1 (8H. m) , 6.3-6.0 (IH, 2 x d) , 5.6 and 
5.3 (IH, 2 xt), 4.6 (2H, m) , 4.3 (IH, m) , 3.7 {3H, m) , 3.3 {2H, 
m), 2.9 (IH, m), 2.7 (IH, m) , 1.2 {3H. dd) , 0.8 (9H, d) . 

30 

Ex.107 (d*-EMSO) 5 8.0-6.9 (9H, m) , 4.5-3.9 (3H. m) , 3.5-2.6 (6H, 
m), 2.2-1.6 (4H, m), 0.8 (9H, d). 

Ex.lOB (CTCI3) 5 7.4 (4H, m) . 7.6 (4H, m) , 5.7 (2H, d) , 5.2 (IH, 
35 d), 3.0 (2H, d), 2.0 (3H, s) , 1.7 (6H, q) , 1.5 (6H, s) . 

Ex.109 (CDCI3) 8 7.4-7.1 {8H, m) . 5.0 (IH. t) . 4.6 {IH, d) , 4.4 
(IH, d), 2.8 (3H. m), 2.2 (IH. m) , 1.9 (4H. in). 1.6 (6H, m) , 1.3 
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(6H, S). 

Ejc.110 (CDCI3) 5 7.4-7.0 (8H, m) , 4.7 (IH, d) , 4.4 (IH, t) , 3.6 
{2H, dd), 3.6 (IH, in). 2.2 (IH, iti) , 2.1 (IH, m) , 2.0 (3H, s) , 1.7 
5 (6H. m), 1.5 (6H, q). 

Ejc.lll (CDCI3) 8 7.5-7.1 {8H, m), 5.6 (IH. t) , 4.6 (IH, s) , 4.5 
(IH, dd), 4.3 (IH, m). 3.7 (3H, 2 x s) , 3.6 (IH, t) , 3.4-3.1 (3H, 
m), 1.9 (3H, m), 1.7 (6H, q) , 1.4 (6H, s), 1.2 (3H, dd) . 

10 

Ex.112 (CDClj) 8 7.5-7.1 {8H, m) , 5.6 (IH, t), 4.6 (IH, s) , 4.5 
(IH, dd), 4.3 (IH, m), 3.8 (3H, 2 x s) , 3.6 (IH, t), 3.4-3.1 (3H, 
m), 1.9 (3H, m), 1.7 (6H, q) , 1.4 (6H, s), 1.2 (3H, dd) 

15 Ex.llS (d«-EMSO) 8 7.4 (5H, m) , 7.3 . (4H, m) , 7.1 (4H, m) , 5.1 

(2H, q), 3.1 (2H, m) , 2.8 (2H, q) , 2.4 (2H, m) , 1.8 (3H, s) . 1.6 

(6H, m), 1.2 (6H, s). 

Ex.114 (d'-IMSO) 5 7.7-6.8 (lOH, m) . 4.6 (IH, s) , 4.1" (IH, m) , 

20 3.6 (4H, m), 3.4 (IH, in),.2.7 (IH, q) , 2.3 (IH, m) , 1.8 (3H, s) , 

1.6 (6H, m), 1.3 (6H, s), 1.2 (3H, d) . 

Ex.115 (d'-I»lSO) 6 8.1-6.8 (lOH, m) , 4.6 (IH, s) , 4.0 (IH, m) , 

3.6 (4H, m), 3.4 (IH, m) , 2.7 (IH, q) , 2.3 (IH, m) , 1.8 (3H, s) , 

25 1.6 (6H, m), 1.3 (6H, s) , 1.2 (3H, m) . 

Ex.116 (d*-EMSO) 8 8.0-6.8 (lOH, m) , 4.5 (IH, s) , 4.0 (IH, m), 

3.6 (4H, m), 3.4 (IH, m) , 2.6 (IH, q) , 2.3 (IH. m) , 1.9 (3H, s) , 

1.6 (6H, m), 1.4 (6H, s), 1.0 (3H, d) . 

30 

Ex.117 (CDCI3) 8 8.6 and 8.2 (IH, 2 x s) , 7.5-7.1 (13H, m) , 6.3 
and 6.0 (IH, 2 x. d) , 5.4 and 5.2 (IH, 2xt), 4.8-4.4 (3H, m) , 3.6 

(3H, S), 3.3-2.3 (6H, m) , 0.8 (9H, 2 x s) . 

35 Ex.118 (CDCl-,) 8 8.2-6.4 (15H, m) , 5.6 and 5.4 (IH, 2 x t) ,. 4.8- 
4.2 (3H, m), 3.3-2.5 (6H, m) , 0.8 (9H, 2 x s) . 

Ex.119 (CDClj) 8 7.6-7.0 (lOH, m) , 6.4 (IH, m) 5.0 (IH, m) , 4.6- 
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4.4(2H. m), 4.3-4.0 (2H, m) , 3.9-3.2 (3H. m) , 2.9-2.6 (2H, n) , 2.3 
(IH, m), 2.1-1.9 (7H, m), 1.6 (6H, m) , 1.4 and 1.2 (6H. 2 x s) . 

Ex.120 (CDCI3) 5 7.6-7.0 (lOH, m) . 6.1 (IH, m) . 5.0-4.4 (3H, m) . 
5 4.2 (2H, m). 3.9-3.2 (3H, m) , 2.9-2.6 (2H, m) , 2.1-1.9 (8H, m) . 1.6 
(6H, m), 1.2 {6H, s) . 

Ex.121 (CDCI3) 5 7.6-7.0 (lOH, tn) , 6.1 (IH. s), 4.8-4.4 (3H, m) , 
4.2-3.3 (5H. m), 2.9 (2H, m) , 2.3 (IH. m) , 2.1-1.9 {7H, m) , 1.6 
10 (6H, m), 1.2 (6H, s) . 

Ex.122 {CDCl3)-5 7.6-7.1 (lOH, m) , 6.0 (IH, m) , 4.8-4.3 (3H, m) . 

3.8- 3.2 (7H, m), 2.9 (IH, m) , 2.6 (2H, m) , 2.1-1.9 (7H, m) , 1.6 
(6H, m). 1.2 (6H, s) . 

15 

Ex.123 (CDCI3) 5 7.6-7.1 (9H, m) , 6.0 (IH, m) . 4.6-4.0 (5H, m) , 

3.9- 3.2 (6H, m), 2.9-2.3 (3H, m) , 2.1-1.9 (7H, m), 1.6 (6H, m) , 1.4 
and 1.2 (6H, 2 x s) . 

20 Ex.124 (CDCI3) 5 7.6-7.1 (9H. tn) , 5.9 (IH, m) , 4.6-4.2 (3H, m) , 
3.8-3.1 (8H, m), 3.0-2.2 (5H. m) , 2.1-1.9 (7H, m) , 1.6 (5H. m),1.4 
and 1;2 (6H, 2 x s) . 

Ex-125 (d^-EMSO) 5 7.7-7.5 (2H, m) , 7.4-6.9 (9H. m) , 4.5 (2H, m) , 
25 4.0 (IH, m). 3.8-3.2 (4H, m) , 2.8-2.6 (2H, m) , 2.3 (2H, m) , 1.9 
{3H, m), 1.6 (6H. TO), 1.3 (6H, 2 x s), 1.1 (3H. 2 x d) . 

Ex.126 (OXrij) 8 7.4-6.9 (9H, m) . 5.9 (IH, m) . 5.6 (IH. m).'4.5 

(2H, m). 4.2 (IH. m) . 3.7 (3H, s). 3.4 (4H, m) , 2.8 (2H, m) , 2.5 

30 (2H, m), 2.0 (3H. s), 1.7 (6H, m). 1.3 (6H, 2 x s) , 1.1 {3H, 2 x 
d). 

Ex.127 (CDCI3) 8 7.5-7.1 (8H, m), -6.8 (IH, in).6.1 and 5.9 (2H, m), 

4.5 (2H, m), 4.3 (IH. m) , 3.2 (2H, s), 2.9-2.5 (5H. m) . 2.0 (3H, 
35 s), 1.6 {6H, m), 1.3 (9H, in). 

Ex.l28b (CDCI3) 8 7.5-7.1 (8H, m) . 6.0 and 5.4 and 5.3 and 5.2 
(2H. 4 X d), 4.6 (2H, m) . 4.3 (IH, m) , 3.7 (3H, 2 x s), 3.5 (IH, 
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m), 3.2 (2H, in),'2.0 (3H, s) , 1.6-0.9 (15H, m) , 0.8 (3H, 2 x d) . 

E)c.l29 (CDClj) 5 7.5-7.1 (8H, m) , 6.2 and 6.0 and 5.3 and 5.2 
(2H, 4 X d), 4.6 (2H, m) , 4.4 (IH, m) . 3.7 (3H, 2 x s), 3.5 (IH, 
5 m), 3.2 (2H, m) . 2.0 (3H, m) , 1.8-0.9 (15H, m) , 0.8 (3H, 2 x d) . 

Ex.130 (CDClj) 5 7.5-7.1 {8H, m) , 6.2 and 6.0 (IH, 2 x d) , 5.4 and 

5.2 (IH, 2 xt). 4.6 (2H, m) , 4.3 (IH, m) , 3.3-3.1 (2H, m) , 2.9- 

2.3 {4H, m), 2.0 (3H, s), 1.6 {6H, xn),1.3 (6H, 2 x s) , 1.1 (6H, m) . 

10 

E>c.l31b (d*-EMSO) 5 7.6-6.9 (9H, m) , 4.6 (IH, s) , 4.3 (IH, s) , 3.6 
(3H, s), 3.5 (IH, m), 2.9-2.5 (4H, m) , 2.0 (3H, s) , 1.6 (6H, ro),1.3 
(6H, s). 

15 Ex.132 (d*-I»!SO) 5 7.9 and 7.5 (IH, 2 x d) , 7.4-6.9 (9H, m) , 4.4 
(2H, m), 4.2-4.0 (IH, m) , 3.6 {3H, 2 x s), 3.0 (4H, m) , 2.0 (3H, 
s), 1.6 (6H, in),1.3 (6H, 2 x s) , 1.2 (3H, m) . 

Ex.133 (CDClj) 5 7.6-7.1 (9H, m) , 5.3 (2H, m) , 4.6-4.2 (3H, m) , 
20 3.6-3.1 (4H, m), 2.7 (IH, m) , 2.1-1.2 (18H, m) . 

Ex.l34d (d'-DMSO) 5 13.5-12.5 (IH, br s) , 8.3 (IH. t)-, 7.4-7.0 

(8H, m), 5.7 (IH, s), 5.4 (IH, s) , 2.8 (2H, m) , 1.9 (3H, s) , 1.6 
{6H, m) , 1.4 (6H. m) . 

25 

Ex.135 (d'-ESdSO) 5 8.8 (IH, d),.8.1 (IH, t), 7.5-7.0 (8H, m) , 

5.59 (IH, s), 5.56 (IH, s) , 4.4 (IH, m) , 3.6 {3H, s) , 2.9 (2H, d) , 

1.9 (3H, s), 1.6 (6H, m), 1.4 (6H. m) . 1.3 (3H, d) . 

30 Ex.136 (d*-DMSO) 5 12.6 (IH, br s),8.4 (IH. t), 8.1 (IH, t) , 
7.5-6.9 (8H. m), 5.8 (IH, s) , 5.4 (IH. s) , 4.4 (IH, m) , 3.9-3.5 
(2H, m), 3.3-2.5 (4H, m) , 2,1-1.4 (13H. m) , 1.3 (6H, m) . 

Ex.l37d (CDCI3) 5 7.8 (4H, m) , 7.3 (4H. m) . 6.1 and 5.5 (IH, br 
35 s), 4.6 and 4.33 (IH, dd) , 3.9-2.3 (7H, m) . 2,0 (6H, m) , 1.7 (6H, 
m), 1,4 (6H, m) . 

Ex. 138c (CDCI5) 5 7.6-7.0 (8H. ni) , 5,9 and 5.0 (IH, .2xd) , 4,6-4.3 
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(5H, m), 3.8-3.1 (4H, m) , 2.4-1.9 (2H, m) , 1.8-1.0 (15H, m) . 

Ejc.139 (CDCI3) 5 7.7-7.0 {8H. m) , 4.6-4.3 (3H, m) , 3.8-2.8 {7H, 
m) , 2.3 {2H, m), 1.9-1.0 (19H. m) . 

5 

EJC.140 (CDClj) 8 7.7-7.0 (8H, m) , 4.6-4.0 (4H, m) , 3.8-2.2 (8H, 
m), 1.9 (4H, m), 1.6 (9H, m) , 1.0 (6H, m) . 

Ejc.141 (C3X:i3) 5 7.6-7.0 (8H, m) , 5.0-4.5 (3H, m) . 4.3 and 4.2 
10 (IH, 2xm), 3.6-3.0 (5H, m) , 2.7 (IH, m) , 2.4 (IH, m) , 2.2 (IH, xn), 
1.8 (7H, m), 1.6 (6H, m) , 1.2 (6H, m) . 

Ejc.142 (CDCI3) 5 7.6 (IH, m). 1.2 (7H, m) , 5.0-4.6 (3H. m) , 4.3 
and 4.1 (IH, 2xm) , 3.6-3.0 (5H, m) , 2.9 (IH, m) , 2.7 (IH, m) , 2.4 
15 (IH, m), 2.2 {IH, m), 1.9 (6H, m), 1.6 (6H, m) , 1.2 (6H, m) . 

Ejc.143 (Cndj) 5 7.6 (IH, m), 7.2 (7H, m) . 4.6 (3H, m) . 4.4 and 

4.2 (IH, 2ni), 3.65 and 3.6 (3H, 2s), 3.5-3.0 (5H, m) , 2.7 (IH, m) , 

2.3 (IH. m), 2.1-1.4 {14H, m) , 1.2 (6H, m) . 

20 

Ex.144 (CDCI3) 5 7.6-7.1 (8H, m) , 4.8-4.5 (3H, m) . 4.4 and 4.2 
(IH, 2m), 3.6 (3H, m) , 3.5-2.0 {7H. m) . 2.0-1.4 (14H, m) , 1.2 
(6H. m). 

25 Ex.US (CDCI3) 5 7.6-6.9 (8H, m) , 5.5 (IH, m) . 4.7 (IH, t) , 4.5 
(2H, m), 4.2 (IH, m) , 3.7-3.2 (5H, m) , 2.9 (IH, m) , 2.7 (IH, m) , 
2.2-1.7 (7H, m), 1.5 (9H, m) , 1.2 (6H, m) . 

Ex.146 (OXIlj) 5 7.6-7.0 (8H. m) , 6.3 (IH, m) , 4.5 (2H, d) , 4.3 
30 (2H, m), 3.8-3.2 (5H, m) , 2.9 (IH, m) , 2.6 (IH, m) , 2.0 (7H, -m), 
1.7 (6H, m), 1.4 {9H, m) . 

Ex.147 (CDCI3) 8 7.6-7.0 (8H, m) , 6.1 (IH, m) , 4.8-4.2 (4H, m) , 
3.6-3.2 (5H, m), 2.9 (IH, m) , 2.3 (IH, m) , 2.2-1.8 (7H, m) , 1.6 
35 {9H. m), 1.2 (6H. m) . 

Ex.148 {CDCI3) 8 7.8-7.0 (8H, m) , 4.8-4.2 (5H, m) , 3.7-3.3 (3H, 
m), 3.2 (IH. m). 2.7 (IH, d) , 2.6 (IH, m) , 2.4 (IH, m) , 2.2-1.2 
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(13H, m). 1.1 (6H. m). 0.8 {3H, d) . 

Ex.149 {d*-EMSO) 8 12.5 (IH, br s), 7.4-6.8 (9H, m) , 5.1-4.1 (5H, 
m). 3.9 (IH, m), 3.7 (IH, m) , 3.3-2.9 (4H, m) , 2.5 (2H, m) . 1.9 
5 (3H. s), 1.6 {6H, m), 1.3 {6H. m) . 

E>c.l50 (d*-EMSO) 8 7.3 (3H,m), 7.1 (5H, m) , 6.8-6.3 (IH. m) , 4.5 
(2H, s), 3.7-2.7 {7H, m) , 2.5 (2H, m) , 1.9 {5H, m) , 1.6 (6H, in), 
1.2 (6H, s). 

10 

Ex.151 (CDClj) 8 7.7-7.1 (8H. m) , 4.6 (2H, br,s), 4.5 (IH, m) , 3.7 
(3H, m), 3.65-2.0 (9H. m)', 1.9 (3H, br,s), 1:6 (7H, m) , 1.3 (IH, 
m), 1.1 (6H, s) . 

15 E>c.l52 (CDClj) 8 7.6 (IH. d) , 7.2 (7H, m) , 4.8-4.2 (3H. m) . 4.1 
(2H, m), 3.9-2.0 (9H. m) . 1.9 (3H.. s) , 1.6 (lOH, m) , 1.2 •(3H. m) , 
1.1 (6H, s). ■ 

E>c.l53 (CDClj) 8 7.6 (IH, d) . 7.2 (7H, m) , 4.8-4.2 (3H, m) . 4.1 
20 (2H. m), 3.9-2.0 (9H. m) , 1.9 (3H. s), 1.6 (lOH, m) , 1.2 (3H, m) . 
•1.1 (6H, s). 

Ex. 154b (CDClj) 5 7.7- (IH. m) , 7.2 (7H, m) , 4.8-4.2 (3H, m) , 3.8 
(IH, m), 3.62 and 3.64 (3H, 2xs) , 3.6-2.0 (8H. m) . 1.9 (3H, s)..1.6 
25 (8H,.m). 1.2 (2H, m) . 1.1 (6H, s). 

Ex.155 (CDClj) 8 7.7 (IH, m) . 7.2 (7H, m) , 4.6-4.2 (3H, m) , 3.8 
(IH, m), 3.63 and 3.65 (3H, 2xs) , 3.6-2.0 (8H, m) . 1.9 (3H, s) . 1.6 
• (lOH. m), 1.1 (6H. s) . . 

30 

Ex.156 (CDClj) 8 7.7 (IH, m) , 7.2 (7H, m) , 4.8-4.2 {3H, m) . 3.8 
(IH, m), 3.63 and 3.65 (3H, 2xs). 3.6-2.0 (8H, m) , 1.9 (3H, s) . 1.6 
(8H, m). 1.3 (2H, m) , 1.1 (6H, s) . 

35 Ex.157 (CDClj) 6 7.6 (IH, d) , 7.2 (7H, m) , 4.8-4.3 (3H, in),.3.8 
(IH, m) . 3.63 and 3.65 {3H, 2xs) . 3.6-2.0 (8H, m) , 1.9 (3H, s) , 1.6 
(lOH. m) , 1.1 (6H, s) . 
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Ejc.158 (d'-EMSO) 5 8.2 (IH, s) , 7.3 (3H, m) , 7.0 {5H, m) , 6.7 
(IH, t). 4.47 and 4.48 (2H. 2xs) , 3.9 (IH, m) , 3.5-2.9 (4H, m) , 2.6 
(IH, m), 2.4 (IH, m), 1,8 {4H, m) , 1.6 (9H, m), 1.3 (8H, m), 1.0 
(2H,s). 

5 

Ex.159 (d«-IMSO) 5 8.3 (IH, t), 7.5 (IH, s), 7.3 (3H, m) , 7.0 
(5H, m), 4.50 and 4.52 (2H, 2xs), 4.1 (IH, t) , 3.4 (2H, m) , 3.1 
(IH, m), 2.9 (IH, d), 2.7 (2H, m) , 1.9 (4H, m) , 1.6 (9H, m), 1.3 
(6H, m), 1.2 (IH, m), 0.9 (IH. m) , 0.7 (2H,m) . 

10 

Esc.ieOd (CDCI3) 5 7.7 (IH, d), 7.4-7.1 (6H, m) . 6.9 (IH, m) , 5.0 
(IH, d), 4.6 (IH, s), 4.3 (IH, m) , 3.5 (3H, m) , 3.3 (IH, m), 2.9 
(IH, m), 2.5-1.4 (14H, m) , 1.2 (6H, m) . 

15 Ex.161 (CDCI3) 6 7.6 (IH, d), 7.4-7.0 (6H, m) , 6.9 (IH, m) , 5.0 
(IH, s), 4.6 (2H, m), 4.3 (IH, in), 3.5 (3H, m) , 3.2 (2H, m) , 

2.8- 1.4 (13H, m), 1.2 (6H, m) . 

Ex.162 (CDClj) 5 7.7 (IH, d) , 7.4-7.1 (6H, m) , 6.9 (IH, m) , 5.0 
20 (IH, m), 4.6 (IH, m), 4.3 (IH, m) , 3.5 (3H, m) , 3.3 (IH, m) , 2.9 
(IH, m), 2.5-1.4 (14H, m) , 1.2 (6H, m) . 

Ex.163 (d«-rMSO) 8 8.2 (IH, t) , 7.5 (IH, s) , 7.3 (3H, m) , 7.0 (5H, 
m), 4.5 (2H, d), 4.0 (IH, m) , 3.1-3.4 (2H, m), 3.0 (IH, m) , 2.9 
25 (IH, d) , 2.8-2.6 (2H, m) , 1.9-1.3 (19H, m) , 1.08 and 1.13 (6H,- 
2xs) . 

Ex.164 (d'-EMSO) 8 7.9(1H, s) , 7.3-6.8 (8H, m) , 6.8 (IH, t) , 4.5 
(2H. s), 4.0 (IH, m), 3.1-3.4 (3H, m) , 3.0 (IH, m) , 2.85 (2H, m), 
30 2.1 (IH, m), 2.0-1.0 (24H, m) . 

Ex.165 (OJClj) 8 7.7-6.9 (8H, m) , 5.7 (IH, m), 5.4 (IH, m), 

4.9- 4.4 (2H, m), 3.8-2.4 (5H, m) , 2.2-1.2 (19H, m) . 

35 Ex.166 (CDCI3) 8 7.5 (IH, m) , 7.4-7.1 (7H. m) , 5.4 and 5.1 (IH, 
2xbr,s), 4.5 (2H. m) , 4.4 (2H, m) , 4.2 (2H, m) , 3.75 and 3.72 (3H, " 
2xs), 3.5. (2H, m), 2.8 (IH, m) , 2.5 (IH, m) , 1.9 (3H, br, s) , 1.6 
(6H, m), 1.2 {6H, m). 
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Ex.167 (d*-EMSO) 6 12.8 (IH, br s). 7.5 (IH, d) , 7.4-6.9 (9H, m) . 
4.4 (2H, s), 4.1 (IH. m), 3.8 (2H, m) , 3.4 and 3.0 (2H, 2xdd) , 3.1 
and 2.8 (2H, 2xdd) , 2.5 (2H, m), 2.45 and 2.0 (2H. 2xdd) , 1.9 (3H, 
s), 1.6 (6H, m), 1.3 (6H, s) . 

5 

Ex.168 (d«-EMSO) 5 12.8 (IH, br s) , 7.7 (IH, d) . 7.4-6.9 (8H, m) , 
6.8 (IH. t), 4.4 (2H. s) , 4.1 (IH, m) , 3.9 (2H, m) , 3.5 and 3.1 
(2H. 2xdd). 2.9 (2H. 2xdd} . 2.6 (2H, m) , 2.4 and 1.9 (2H, 2xdd) , 
1.85 (3H. s), 1.6 (6H, in), 1.3 (6H, s) . 

10 

Ex.169 {d*-EMSO) 5 7.5 (IH, d) , 7.4-6.9 {9H. m) , 4.4 (2H, s) , 
4.2-3.8 (3H, m), 3.6 '(3H, s) , 3.5-2.9 (4H. m) . 2.8 (IH. d) , 2.5 
(2H. m), 2.0 (IH, m), 1.9 (3H, s). 1.6 (6H, m)', 1.3 (6H, s) . 

15 Ex.170 (d*-EMSO) 5 7.6 (IH, d) , 7.4-6.9 (8H, m) , .6.8 (IH, t), 4.4 
(2H. s), 4.0 (3H, m), 3.6 (3H, s), 3.6-1.95 (8H. m) , 1.9 (3H, s), 
1.6 (6H, m), 1.3 (6H, s) . 

Ex.171 (d*-DMSO) 8 8.1 (IH, m) . 7.9 and 7.5 (IH, 25an) , 7.4-6.9 
20 (14H, m), 4.6-4.2 (3H. m) , 3.8-2.4 (8H, m) , 1.9 (3H, br,s), 1.6 
(6H, m), 1.3 (6H, m) . 

Ex.172 (d*-DMSO) 5 8.0-6.8 (16H, m) , 4.5-4.0 (4H, m) , 3 .4-2.4 (6H, 
m), 1.8 (3H, s), 1.6 (6H, m) , 1.2 (6H, m) , 1.1 (3H, d) . 

25 

Ex.173 (d'-mSO) 6 8.0-6.9 (16H, m) , 4.5-4.0 (3H, m) , 3.3-2.5 (8H, 
m), 1.8 (3H, xn), 1.6 (6H. in), 1.2 {6H, m) . 

Ex.174 (d'-IMSO) 5 10.85 and 10.8 (IH, 2xs) , 8.1 (IH, m) , 7.7-6.7 
30 (15H, m), 4.5-4.1 (3H, m) , 3*8-2.3 (8H, m) , 1.9 (3H, m) , 1.6 (6H, 
m) , 1.2 (6H, m) . 

Ex.175' (CDCI3) 5 7.6-7.0 (8H, m) , 4.8 (2H, m) , 4.6 (2H, m) , 4.3 
(IH, m), 3.6-2.2 (9H, m) , 2.1-1.4 (13H, m) , 1.2 (6H, s) . 

■35 

Ex.176 (CDCI3) 6 7.6-6.7 (8H, m) , 4.8-4.0 (5H, m) , 3.3-2.0 (9H, 
m) . 1.8-0.8 (19H, m) . 
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Ejc.177 (CDClj) 6 7.1 (IH, m) , 7.0-6.6 (8H, m) , 5.6 (IH. br.s), 4.3 
(IH, s), 4.1 (IH, s). 3.3 (IH, m) . 2.9 (IH, d), 2.7 (IH, d) , 0.9 
(16H, m) , 0.6 {6H, t) . 

5 Ex.178 {d«-DMSO) 5 12.8 (IH, br s) . 7.7 (IH, m), 7.4-6.9 (8H, m) , 
6.7 and 6.6 (IH. 2»n) , 4.4 (2H, m) , 4.3-3.8 (3H, m), 3.4-2.8 (4H, 
m), 2.5 (2H, m), 2.1 (IH, m), 1.9 (3H, s) , 1.6 (7H, m) , 1.3 (6H, 
m). 

10 Ex.179 (d'-DMSO) 5 12.8 (IH, br s). 7.7 (IH. m), 7.5-7.0 (8H, m) , 
6.7 and 6.6 (IH, 2xm) , 4.4 (2H, m) , 4.3-3.5 (3H, m) , 3.4-2.9 (4H, 
m). 2.5 (2H, m), 2.1 (IH, m) , 1.9 (3H. s) , 1.6 (7H, m) , 1.3 (6H, 
m) . 

15 Ex.180 (d*-DMSO) 5 8.3-6.9 (lOH, m) , 4.5 (2H, m) , 4.0-2.5 (8H, 
m), 1.9 (4H, m), 1.7 (9H, m) , 1.4-1.2 (9H, m) . 

Ex.181 (d^-DMSO) 5 8.3 and 8.25 (IH, 2t) , 7.7-6.9 (lOH, m) , 6.6 
and 6.5 (IH, 2s), "4.5 (2H. m) ,' 4 .1 and 3 .8 (IH. 2in), 3.6-2.4 (8H, 
20 m), 2.0-1.5 (13H. m) , 1.4 and 1.3 (6H, m) . 

Ex.182 (d*-EMSO) 5 8.1-6.8 {18H, m) . 4.5-4.1 (3H. m) . 3.6-2.4 
(8H, m). 1.9 (3H, sm) , 1.6 (6H, m) , 1.3 (6H, m) . 

25 Ex.183 (d^-DMSO) 5 12.0 (IH, br s) , 7.9 (IH, m) , 7.4 (4H. m) , 
7.1-6.8 (5H, in), 4.6-4.3 (3H, m) , 3.9 (IH, m) , 3.7 (2H, m) , 3.5-2.9 
(5H, m). 2.6 (2H,.in), 1.9-1.5 (IIH, m) , 1.3 (6H, m) . 

Ex.l84b (d^-EMSO) 5 12.6 (IH, br s) , 8.1 and 6.3 (IH, 2xt) , 
30 7.4-6.9 (9H, m) , 4,5 (2H, m),. 4. 2-3. 9 {2H, m) , 3.5-2.8 (6H, m) . 2.6 
(2H, m). 2.1-1.5 (13H, m) , 1.4-1.1 {9H, m) . 

Ex.185 (d«-DMSO) 5 12.6 (IH. br s) , 8.0 and 6.3 (IH, 2xm) , 7.4-6.9 
(9H, m), 4.5 (2H. m) . 4.2-3.9 (2H, m) , 3.5-2.8 (6H, m) , 2.6 (2H, 
35 m). 2.1-1.5 (13H. m) . 1.4-1.1 (9H, m) . 

Ex.l86b (d«-IWSO) 5 12.5 (IH, br s), 8.2 and 8.0 (IH, 2xd) , 
7.4-6.9 (9H. m). 4.5 (2H, m) . 4.1 (2H, m) . 3.5-2.3 (8H,. m) , 2.2-1.5 
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(13H, m), 1.4-1.1 (9H, m) . 

Ex.187 (d'-EMSO) 6 12.4 (IH, brs)/8.1 (IH, d) , 7.3 (3H, m) . 7.1 
(5H, m). 4.5 (2H, d) , 4.1 (IH, m) , 3.9 (IH, m) , 3.3-2.9 (6H, m) , 
5 2.5 (2H, m), 2.1-1.4 (13H, m) , 1.2 (9H, m) . 

Ex.188 (CDClj) 8 9.1 and 6.0 (IH. 2xt). 7.6-7.0 (8H, m) , 4.6-4.3 
(3H, m), 4.1 (IH, m), 3.8 and 3.3 (3H, 2xs) , 3.6-3.1 (6H, m) , 2.9 
(IH, m), 2.7-2.2 (2H, m) , 2.0-1.6 (12H, m) , 1.4 and 1.2 (6H, 2xs) . 

10 

Ex.189 (CDCI3) 5 7.6-7.0 (8H, m) , 5.9 (IH, m) . 4.5 (3H, m), 4.1 
(IH, m), 3.7 (3H, s) , 3.6-3.4 (4H, m) , 3.3 (2H, s) , 2.8 (IH, m) , 
2.6 (IH, m). 2.3 (IH, m) , 2.0-1.6 (12H. m) , 1.4 (6H, s) . 

15 Ex.190 (d'^-EMSO) 5 7.4-6.9 (8H, m) , 6.8 (IH, t), 4.8-4.1 (3H, m) , 
3.6-2.6 (9H, m), 2.5 (2H, m) , 1.9-1.4 {13H, m) , 1.2 (6H, m) . 

Ex.191 (d*-rMSO) 8 7.8 (IH, t). 7.5-6.9 (8H, m) , 6.8 and 6.7 (IH, 
2xt), 4.8-3.8 (5H, m) , 3.6 (3H, m) , 3.4-2.9 (4H, m) , 2.5 (2H, m) , 
20 2.1 (IH, m), 1.9 (3H, br s) , 1.7-1.2 (13H, m) . 

Ex.192 (CDCI3) 8 7.6-7.1 (8H, m) . 5.1 and 4.7 (IH 2xnr) , 4.5 and 
4.3 (IH, 2xd), 3.5 (2H, m) , 3.4-2.8 (4H, m) , 2.4-1.1 (25H, m) . 

25 Ex.193 (CDCI3) 8 7.5 (IH, d) , 7.4-7.1 (7H,; m) , 4.6 (IH, iti) , 4.2 

(IH, m), 3.5 (2H, m), 3.2 (2H, m) , 2.9 (IH, m) , 2.3 (IH, m) , 
2.2-1.8 (13H, m), 1.6 (6H, m) , 1.2 (6H, m) . 

Ex.194 (d'-EMSp) 8 12.5 (IH, br s) , 8.1 (IH, t) , 7.3 (3H, m) , 7.0 

30 (5H. m), 6.3 (IH, t), 4.5 (2H, m) , 3.9 (IH, m), 3.7 (2H, m) , 

3.4-2.9 (4H, m), 2.7-2.3 (4H, m) , 2.1 (IH, m) , 1.8 (3H, s) , 1.6 
(9H, m), 1.3 (6H, s) . 

Ex.195 (CDCl,) 8 7.7-7.1 (8H, m) , 6.9 and 6.0 (IH 2xt), 4.6(3H, 

.35 m), 4.4-4.0 (3H, in),.3.8 (IH, m) . 3.5 (4H. m) , 3.2 (2H, m) , 2.8 
(IH, m), 2.3 (2H, m) , 1.9 (6H, m) , 1.8-1.2 (22H, m) . 

Ex.196 (CDClj) 8 7.6 (IH, d) , 7.5-7.1 (7H, m) . 6.9 (IH, d) , 5.8 
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and 5.2 (2H, dd); 4.5 (3H. m), 4.3 (IH, m) , 3.5 (4H, m) . 3.2 (IH, 
d), 2.9 (IH. m), 2.5-2.1 (2H, m) , 2.0-1.1 (30H, m) . 

Bc.197 (d«-EMSO) 5 8.2 and 6.7 (lH,2xm), 7.4-6.8 (lOH, m) . 4.5 
5 (2H, m), 4.1 and 3.8 (IH, 2»n), 3.6-2.5 (6H, m) , 1.9 (3H, m), 
1.8-1.5 (lOH. m), 1.4 and 1.2 (6H, i2xs) . 

E}c.l98b (d«-EMSO) 5 12.6 (IH. br s), 8.0 (IH, t) , 7.4 (3H, m) , 7.0 
(6H, m), 4.5 (2H, d), 4.1 (IH, m) , 3.6 (2H. m) , 3.4-2.8 (4H, m) , 
10 2.6-2.2 (4H, m), 1.9 (3H, s) , 1.6 (lOH, m) , 1.35 (6H, s) . 

Ejc.199 {d«-EMSO) 5 12.6 (IH. br s) . 8.1 (IH. t) , 7.3 (3H. m), 7.0 

(5H. m). 6.4 (IH, t). 4.5 (2H. m) , 3.9 (IH. m) . 3.6 (2H. m) , 

3.4-2.9 (4H. m). 2.6-2.4 (4H, m) , 2.1 (IH, m) , 1.8 (3H. s), 1.6 
15 {9H, m). 1.2 (6H, s). 

Ejc.200 (d*-EMSO) 5 12.6 (IH, br s). 8.0 (IH, d) , 7.3 (3H, m) , .7.0 
(6H, m), 4.5 (2H, m) , 4.0 (2H. m) , 3.4-2.8 (4H. m) . 2.6-2.1 (5H, 
m), 1.9 {3H, s), 1.6 (9H, m) . 1.2 (9H, m) . 

20 

Ex. 201 (d«-EMSO) 5 12.6 (IH, br s) , 8.0 (IH, d) ; 7.3 (3H. m) , 7.0 
(5H. m), 6.3 (IH, t). 4.5 (2H. d) , 4.1 (IH, m) , 3.9 .(IH, m) , 
3.4-2.9 (4H, m), 2.6-2.4 (4H, m) , 2.0 (IH, m)., 1.9 (3H, s). 1.6 
(9H, in),.1.2 (9H. m) . 

25 

E>c.202 (d^-EMSO) 5 12.6 (IH, br s) , 8.0 (IH, d) / 7.3 (3H. m) , 7.0 
(6H, m), 4.5 (2H. d) , 4.1 {2H. m) . 3.5-2.8 {4H. m) . 2.7-2.2 (5H, 
m). 1.9 (3H, s), 1.6 (9H, m) , 1.4-1.1 (9H, m) . 

30 Ex.203 (d'-EMSO) 5 12.6 (IH, br s) , 8.1 (IH, d) , 7.3 (3H, m) . 7.0 

(5H, m), 6.4 (IH, t) , 4.5 (2H, d) , 4.1 (IH, m) , 3.9 (IH, m) , 

3.4-2.9 (4H, m), 2.7-2.3 (4H, m) , 2.0 (IH, m) , 1.8 (3H. s) , 1.6 
(9H, m) . 1.2 (9H,. m) . 

35 Ex.204 (CDClj) 8 7.6-7.1 (8H, m) , 5.1-4.5 (3H, m) , 4.0 (IH. m) . 
3.6-2.2 (lOH, m), 2.0-1.4 {13H, m) , 1.2 (6H, m) .. 

Ex.205 (CDClj) 6 7.6 (IH. m) , 7.4-7.0 (7H, m) . 6.8 (IH, m) , 5.8 
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(IH, dd), 4.7-4.4 (4H. m) , 3.8and3.75 {3H. 2xs) , 3.6-2.2 (6H, m) , 
2.0-1.4 (13H, m), 1.2 (6H, m) . 

Ex.206 (CDCI3) 8 7.7-7.1 (8H, m) , 4.5 (3H, m) , 3.9 (IH, m) , 3.7 
5 and 3.6 (3H, 2xs) , 3.5-2.1 (lOH, m) , 2.0-1.5 {13H. m) , 1.2 (6H, m) . 



Ex.207 (d«-rMSO) 8 8.0 (IH, t), 7.5 (IH. d) , 7.4-6.8 (16H, m) , 4.4 
(2H, s), 4.1 (IH, m). 3.6-3.1 (3H, xn) , 2.9 (3H, m) , 2.5 (2H, m) , 
10 1.9 (3H. s). 1.6 (6H, m), 1.3 (6H, s) . 

Ex.208 (d«-EMSO) 8 8.0 (IH. t), 7,8 (IH, d) , 7.5 (IH, t) , 7.4-6.9 

(15H, m), 4.5 (IH, s), 4.3 (IH, m) , 4.2 (IH, s) , 3.6-3.0 (4H, m) , 

2.7 (2H. m), 2.5 (2H. m) , 1.9 (3H, s) , 1.6 (6H, m) , 1.3 (6H. m) . 

15 

Ex.209 (CDCI3) 8 7.4-7.0 (8H, m) , 5.6 (IH, t), 4.6 (IH, s) , 4.4 

(IH, s), 2.9 (3H, m), 2.3 (2H, dd) , 2.0 (3H. s) , 1.6 "(6H. m) . 1.3 
(IH, d), 1.2 (6H, s). 

20 Ex.210 (CDCI3) 8 7.2 (8H, m) , 7.1 and 6.2 (IH, 2xd) , 5.7 and 5.6 . 
(IH, 2xt), 4.7-4.2 (3H, m) , 3.7 (3H, s) , 3.0-2.2 (5H, m) , 2.0 (3H, 
s), 1.7 (7H, m), 1.43 and 1.40 (6H. 2xs), 1.3 and 1.1 (3H, 2xd) . 



25 Ex.211 (CDClj) 8 7.5-7.0 (8H, m) , 5.8 and 5.6 (IH, 2xt) , 4.8-4.3 
(3H, m) , 3.9-3.2 (3H, m) , 3.0 (3H, m) , 2.6-1.0 (21H. m) . 

Ex.212 (OXla) 5 7.5 (IH, d) , 7.4-7.1 (7H, m) , 6.2 (IH, d) , 5.8 
(IH, t), 4.5 (2H, d), 3.8 (IH, m) , 3.2 (2H, dd) , 2.8 (IH, m), 2.7 
30 (IH, m), 2.4 (IH, m) , 2.0 (3H, s) , 1.8-1.1 (18H, m) . 

Ex.213 (CDCls) 8 7.5-7.1 (8H, m)-, 6.3 (IH, d) , 5.7 (IH, t) , 4.5 
(2H. d), 3.8 (IH, m), 3.2 (2H, dd) , 2.8 (IH. m) , 2.7 (IH, m) , 2.5 
(IH. m), 2.0 (3H, s). 1.8-1.1 (18H, m) . 

35 

Ex.214 (CDCls) 6 7.6-6.8 (9H, m) , 6.0 (IH, m) ^ 4.8-4.2 (4H, m) , 
3.8 (3H. s). 3.6-2.1 (7H. m) . 2.0-1.1 {21H. m) . 
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Ex.215 (CDCI3) 5 7.6-7.1 (8H, m) , 5.1-4.5 (3H, m) , 4.0 .(IH. m) , 
3.6-2.2 (lOH, m), 2.0-1.4 (13H, m) , 1.2 (6H, m) . 

E>c.216 {d*-EMSO) 6 8.0-7.0 (15H, m), 6.8-6.5 (2H, in), 4.5-4.0 
5 (3H, m). 3.4-3.0 (4H, m) , 2.5 (2H, m) , 1.82 and 1.78 {3H, 2xs) , 1.6 
(6H, m) , 1.1 and 1.2 (6H, 2xs} . 

Ex.217 (d«-IMSO) 5 8.2-6.8 (16H, m) , 6.5 (IH, t) , 4.5-4.1 {3H, 
m), 3.4-2.2 (6H, m) , 1.8 and 1.7 (3H, 2xs), 1.6 (6H, m) , 1.1 and 
10 1.2 (6H, 2xs). 

Ex.218 (d*-IMSO) 5 8.0 (IH. t), 7.7 (IH, d) , 7.4-6.7 {14H, m) , 

4.5- 4.0 {4H, m), 3.6-2.3 (6H, m) , 1.8 (3H, s) , 1.6 (6H. m) , 1.3-1.0 
(9H, m). 

15 

Ex.219 (d«-DMSO) 5 12.6 (IH, br s), 7.4-6.9 {13H, m) , 5.0-4.0 
(4H, m), 3.6-3.0 (3H, m) , 2.8-2.1 (4H. m) , 1,7 (3H, br s) , 1.6 (6H, 
m), 1.1 and 1.08 (6H, 2xs) . 

20 EX.220C {CDCI3) 6 7.6-7.0 (8H, m) . 4.8-4.3 (3H, m) , 3.8-2.3 .(9H, 
m), 2.2-1.4 (19H. m) . 

Ex.221 (CDCI3) 5 7.6-:7.0 (8H. m) , 6.4 (IH, m] . 4.6-4.4 {2H, m) , 

4.3- 4.0 (IH, in), 3.9-3.1 (9H, m) , 2.9-2.6 f2H, m) , 2.3 (IH, m) , 
25 2.1-1.9 (6H, m), 1.6 (6H, m) , 1.4 and 1.2 (6H, 2 x s) . 

Ex.222 {CDCli) 5 7.6-6.9 {8H, m) , 5.5 (IH, m), 4.5 (2H, m) -, 4.2 

(IH, m), 3.7-3.1 (8H, m) , 2.9 (IH. m) . 2.7 (IH, m) , 2.2-1.7 . (7H, 

m), 1.5 (9H, m), 1.2 (6H. m) . 

30 

Ex.223 (CDCI3) 5 7.6-7.0 {8H, m) , 6.1 (IH, m) , 4.7-4.2 {3H, m) , 

3.6- 3.1 (8H, m), 2.9 (IH, m) . 2.3 (IH, in), 2.2-1.8 (7H, m) , 1.6 
(9H, m), 1.2 (6H, m) . 

35 Ex.224b (d'-EMSO) 6 12.6 (IH. br s) , 7.4-6.9 (9H, m) , 4.5 {2H, m) , 
4.2-3.9 (2H, m). 3.5-2.8 (9H. m) . 2.6 (2H. m) , 2.1-1.5 (13H, m) , 

1.4- 1.1 (9H. m). 
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E3C.225 (d*-DMSO) 5 12.6 (IH, br s) , 7.4-6.9 (9H, m) , 4.5 (2H, m) , 

4.2-3.9 (2H, m), 3.5-2.8 (9H. m) , 2.6 (2H, m) , 2.1-1.5 (13H. m) , 

1.4-1.1 (9H, m) . 

5 Ex.226b (d*-EMSO) 5 12.6 (IH, brs), 8.0 (IH, d) , 7.3 (3H, m) , 7.0 
(5H, Id), 4.5 (2H, d), 4.1 (IH, m) , 3.9 (IH, m) , 3.4-2.9 (7H. m) . 

2.6-2 A (4H, m), 2.0 (IH, m) , 1.9 (3H, s) , 1.6 (9H, m) , 1.2 (9H, 
m) . 

10 E3C.227 (CDClj) 5 7.6-7.0 (9H, m) , 6.0 (IH, m) , 4.6-4.0 (5H, m) , 

3.8-3.2 (6H, m), 2.9-2.2 (3H. m) , 2.0-1.2 (19H, m) . 

E3C.228 (CDCI3) 5 7.8-7.1 (9H, m) , 6.6 (IH, m) , 4.6-4.2 (4H, m) , 

3.6- 3.0 (4H, m), 2.9-2.0 (3H, m) . 2.0-1.2 (21H, m) . 

15 

.EJC.229 (CDCI3) 5 8.1 (IH, t), 7.6 (IH, d) , 7.4-7.1 (7H, m) , 6.0 
(IH, t), 4.8 (IH, m), 4.6 (IH, s) , 4.4 (IH, s) , 4.1 (IH,. dd), 3.8 
(IH, dd), 3.5 (2H, m). 2.9-2.2 {6H, m) , 2.0 {3H,- s) , 1.6 (6H, m) , 
1.4 (6H, s). 

20 

Ex.230 (CDCI3) 5 7.6-6.9 (9H, m) , 5.8 (IH, m) , 4.5 (2H, m) , 
4.2-3.6 (3H. m), 3.2 (2H, m) , 2.5 (2H, m) , 2.2-1.2 (19H, m) . - 

E>c.231 {6!'-mS0) 5 12.6 (IH, br s) , 8.1 (IH, d) , 7.3 (3H, m) , 7.0 
25 (5H, m), 4.5 (2H, d) , 4.1 (IH, m) . 3.9 (IH, m) , 3.4-2.9 (7H, m) , 

2.7- 2.3 (4H, m), 2.0 (IH, m) , 1.8 (3H, s) , 1.6 (9H, m) , 1.2 (9H, 
m) . 

Ex.232 (d*-DMSO) 6 12.5 (IH, br s) , 8.2 and 8.0 (IH, 2xd) , 7.4-6.9 
30 (9H, m), 4.5 (2H. m) , 4.1 {2H, m) , 3.7 (3H, s) , 3.5-2.3 (8H, m) , 
2.2-1.5 (13H, m), 1.4-1.1 (9H, m) . 

Ex.233 (d'-EMSO) 5 12.6 (IH, br s)', 8.6 and 8.4 (IH, 2xt), 8.2 and 
7.8 (IH, 2xt), 7.6 (lH,in), 7.3 (3H, m) , 7.0 (4H. m) , 5.0 and 4.7 
35 (IH, 2xd), 4.55 {2H, d) , 4.5-4.1 (2H, m) . 3.9-3,5 (4H, m) , 3.3-2.4 
(4H, m), 1.9 (3H, s) , 1.6 (6H, m) . 1.3 {6H, m) . 

Ex.234 (d'-DMSO) 6 12.6 (IH, br s) , 8.9 and 8.3 (IH, 2xm) , 7.6 
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(IH, t), 7.3 (3H, m), 7.0 (5H, m) . 5.1 and 4.6 (IH, 2xra) , 4.5 (IH, 
s), 4.4 (IH, s), 4.3-3.6 (6H, m) , 3.4-2.2 (4H, m) , 1.9 (3H, s), 

1.6- 1.3 (12H, m) . 

5 E>c.235 (d«-EMSO) 8 12.7 (IH, br s) , 9.0 (IH, m) , 8.6-8.2 (3H, m) , 

7.7- 6.9 (6H, m), 4.9-3.0 {9H, m) . 2.8-2.2 (4H, m) , 1.9 (3H, m) , 
1.6-1.3 (12H, m). 

E)c.236 (d«-EMSO) 5 9.4 (IH, s) , 8.4 (2H, s), 8.3 (IH, t) , 8.1 (IH, 
10 s). 7.3 (3H, m), 7.1 (3H, m) , 6.9 (2H, tn) , 4.6 (2H, s) , 4.3 (IH, 
m), 3.5 (2H, m), 3.1 and 3.0 (2H. 2xd) , 2.8 and 2.6 (2H, m) , 2.1- 
1.2 (19H, m). 

Ex.237 {d«-EMSO) 8 11.7 (IH, s). 10.2 (IH, s) , 8.44 (2H, s) , 8.4 
15 (IH, t), 8.1 (IH, s), 7.3 (3H, m) , 7.1 (3H, m) , 6.9 (2H, m) , 4.5 
(2H, s), 4.0 (IH, m), 3.5 (2H, m) , 3.1 and 3.0 {2H. 2xd) , 2.8-2.5 
(2H, m). 2.0-1.1 (19H, m) . 

Bc.238 (d*-EMSO) 8 8.1 and 8.0 (IH. 2xd) , 7.3 (3H, m), 7.0 (5H, 
20 m), 7.0 and 6.3 (IH, 2xt) , 4.5 (2H, m) , 4.2-2.1 (12H, m) , 2.0-1.1 
(22H, m). 



The coipsunds of the exanples were tested for binding at the CO^ 
25 receptor in mouse cortical membranes by means of a radioligand 
binding assay. The procedure was as follows: 

The whole brains from male mice (CDl 22-25g; Charles River) were 
removed and placed in ice-cold buffer . (pH7. 2 @ 21 ± 3*»C) of the 

30 following ccnposition (iiM); 10 HEPES, 130 NaCl, 4.7 KCl, 5 MgClj, 
1 EDTA and containing 0.25g.r' bacitracin. The cortex was 
dissected, weighed and hcnogenis^d in 40ml ice-cold buffer using 
a Tfeflon-in-glass hctnogeniser. The horoogenate was centrifuged at 
39,800g for 20 min at A^C. the supernatant discarded and the pellet 

35 resxaspended by homogenisation in fresh buffer. The homogenate was 
recentrifuged (39.800g; 20 min @ 4°C) and the final pellet was 
resuspended in HEPES buffer to give a tissue concentration of 
2mg.ml"' (original wet weight) . 
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The membranes (400ml) were incubated .for 150 min at 21 ± 3<=^C in a 
final volume of 0.5ml with HEPES buffer containing ["^I]-CCX8S 
(0.05ml; 200pM NEN 2200Ci.mnorM and competing conpomd. Total 
5 and non-specific binding of l"^I]-CX3C8S were defined using 0.05ml 
of buffer and 0.05ml of lOnM L-365,260, respectively. Ihe assay 
was terminated by rapid filtration through pre-soaked Whatman GF/B 
filters using a Brandell Cell harvester. The filters were washed 
(3 X 3ml) with ice-cold 50nM Tris-HCl (pH7.4 @ 4«>C) and bound 
10 radioactivity determined by counting (1 min.) in a gairma-counter. 

The results obtained from the CCKg assays are set out in T&ble 1. 
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TABLE 1 



Exanple CCKg pKj Exanple CCKb pKj 



1 


5.0 


32 


5.5 


2 


5.1 


33 


6.0 


3 


4.8 


34 


6.6 


4 


5.6 


35 


5.1 


5 


5.3 


36 


6.1 


6 


5.3 


37 


6.6 


7 


4.8 


38 


6.0 


8 


5.2 


39 


5.8 


9 


5.0 


40 


6.0 


10 


4.8 


42 


6.8 


11 


5.0 


43- 


6.2' 


12 


6.2 


44 


5.3 


13 


6.0 


45 


5.2 


14 


6.3 


46 


6.1 


15 


5.8 


47 


6.3 


16 


5^7 


48 


6.0 


17 


5.7 


49 


5.9 


19 


4.5 


50 


6.6 


20 


5.5 


51 


7.2 


21 


5.2 


52 


6.6 


23 


5.5 


53 


6.5 


24 


5,9 


54 


6.1 


25 


6.7 


55 


6.1 


26 


5.5 


56 


6.6 


27 


6.9 


57 


6.7 


28 


5.9 


58 


6.6 


29 


5.9 


59 


5.6 


30 


5.7 


60 


6.4 


31 


5.5 


61 


5.9 
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TABLE 1 (continued) 



Exanple CCKb pKj Exarrple CCKb pKj 



62 


5.6 


93 


5.3 


63 


5.9 


94 


5.2 


64 


5.3 


95 


5.5 


65 


6.5 


96 


6.7 


66 


6.2 


97 


5.9 


67 


5.6 


98 


6.7 


68 


5.9 


99 


5.5 


69 


6.2. 


• 100 


6.2 


70 


5.0 


101 


5.6 


71 


5.8 


102 


5.6 


72 


5.8 


103 


5.2 


73 


5.3 


104 


4.9 


74 


7.3 


105 


6.2 


75 


5.9 


106 


4.5 


76 


5.7 


107 


4.2 


77 


6.5 


108 


4.7 


78 


6.2 


110 


4.9 


79 


5.5 


iii 


7.0 


80 


5.8- 


112 


5.7 


81 


7.3 


113 


5.6 


82 


5.1 


114 


5.3 


83 


5.1 


115 


6.0 


84 


5.2 


116 


■ 5.7 


85 


5.8 


117 


5.3 


86 


6.2 


118 


6.1 


87 


5.3 


119 


6.7 


88 


5.3 


120 


7.0 


89 


6.1 


121 


4.8 


92 


5.6 


122 


6.2 
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TABLE 1 (continued) 



Exanple CO^ piq Exaitple Cd^ piq 



123 


5.8 


153 


6.2 


124 


5.8 


154 


6.5 


125 


5.5 


155 


6.5 


126 


5.4 


156 


7.3 


127 


5.3 


157 


6.7 


128 


5.8 


158 


5.7 


129 


6.5 


159 


4.6 


130 


6.3 . 


• 160 


6.4 


131 


7.4 


161 


6.2 


132 


•6.5 


162' 


5.6 


133 


6.1 


163 


5.0 


134 


5.9 


164 


6.3 


135 


6.3 


165 ■ 


6.0 


136 


6.3 


166 


.6.0 


137 


5.8 


167 


5.0 


138 


4.6 


168 


5.1 


139 


5.3 


169 


5.1 


140 


5.0 


• 170" 


5.4 


141 


5.8 . 


171 


6.7 


142 


5.9 


172 


5.8 


143 


7.2 


173 


6.1 


144 


6.2 


174 


6.1 


145 


6.2 


175 


• 6.1 


147 


6.3 


176 


5.2 


148 


5.2 


177 


5. -5 


149 


6.1 


178 


5.3 


150 


5.4 


179 


5.2 


151 


6.6 


180 


6.3 


152 


6.0 


181 


5.5 
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TABLE 1 (continued) 



Exaiqple Cd^ pK^ Exaiiple Cd^ pK^ 



182 


5.5 


206 


6.9 


183 


6.3 


207 


5.5 


184 


6.2 


208 


6.2 


185 


6.8 


209 


6.5 


186 


7.1 


210 


5.2 


187 


6.2 


211 


5.8 


188 


6.2 


212 


6.1 


189 


5.7 


213 


5.8 


190 


5.8 


214 


5.7 


191 


5.2 


215 


6.1 


192 


5.3 


216 


6.3 


193 


5.5 


217 


6.3 


194 


5.8 


218 


6.4 


195 


6.1 


219 


- 6.2 


196 


6.2 


220 


7.0 


197 


4.5 


.227 


5.0 


198 


5.1 


228 


5.4 


199 


6.1 


229- 


5.5 


200 


5.0 


230 


5.3 


201 


6.5 


233 


6.5 


202 


5.2 


234 


6.5 


203 


5.9 


236 


6.7 


204 


6.0 


237 


6.7 


205 


6.7 


238 


7.6 



The conpounds of the exairples were also tested for . gastrin 
antagonist activity in an iimature .rat stomach assay. Ihe 
procedure was as follows: 

5 The oesophagus of imnature rats (33-50 g, ca. 21 days old) was 
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ligated at the level of the cardiac sphincter and the duodenal 
sphincter vas cannulated. The stonach was excised and flushed vdth 
ca. 1 ml of unbuffered physiological saline solution. The fundus 
was punctured and cannulated. A further 4-5 ml of tjnbuffered 
5 solution was flushed through the stomach to ensure the preparation 
was not leaking. The stcmadi was lowered into a jacketed organ 
bath containing 40 ml of buffered solution containing 3xlO-*M 
5-methirlfiarmethide, ireintained at 37 » and gassed vigorously with 
95% P2/ 5% CO2. The stomach was continuoxisly perfused at a rate of 
10 1 ml min'^ with unbuffered solution gassed with 100% . P2 with the 
perfusate passing over ah internally referenced pH-electrode fixed 
12 cm above the stomach. 

After 120 min of stabilisation the drugs were added directly to the 
15 serosal solution in the organ bath and after a further 60 min 
cumulative pentagastrin dose-response ciirves were started. Changes 
in acid secretion were monitpred and the curves analysed according 
to Black et.al., Br. J. Pharmacol., 1985, 86, 581. 

20 The results obtained from the gastrin assays are set out in Table 
2. 
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TABLE 2 

Exanple Gastrin pl^ Exaitple Gastrin pl^ 



12 


4.8 


70 


5,7 


13 


5.8 


71 


5.7 


14 


5.9 


73 


5.8 


15 


5.7 


78 


6.9 


16 


5.6 


79 


5.6 


22 


5.2 


81 


5.9 


23 


5.2 


83 


5.4 


24 


5.7 


84 


5.6 


25 


6.7 


85 


6.2 


27 


6.5 


90 


4.6 


28 


6.0 


91 


4.6 


29 


5.8 


94 


4.9 


35 


5.7 


99 


5.6 


36 


5.5 


103 


5.9 


39 


4.7 


109 


5.6 


41 


5.5 


112 


6.2 


48 


6.6 


113 


4.9 


49 


5.8 


119 


6,9 


50 


6.1 


120 


6.9 


51 


5.6 


122 


6.7 


56 


5.2 


123 


7.2 


62 


5.3 


124 


6.5 


64 


5.2 


129 


6.7 


65 


5.4 


131' 


6.0 


67 


5.1 ' 


132 


5.7 


68 


6.5 


133 


6.9 


69 


7.1 


136 


6.0 
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Tt^LE 2 (continued) 



Exanple 


Gastrin pl^ 


Exanple 


Gastrin pKg 


142 


6.1 


188 


7.3 


143 


6.9 


189 


6.9 


144 


5.6 


195 


6.9 


145 


6.3 


196 


7.0 


147 


6.9 


198 


5.2 


149 


6.2 


199 


6.3 


151 


5.9 


201 


7.0 


156 


5.7 


203 


6.4 


158 


6.4 


204 


6.1 


160 


7.0 


205 


6.2 


161 


6.6 


206 


6.0 


162 


6.1 


209 


5.7 


164 


6.6 


210 


5.1 


165 


. 5.9 


211 


6.0 


166 


5.7 


213 


6.1 


167 


5.5 


214 


6.6 


171 


6.5 


215 


5.5 


172 


5.4 


220 


7.3 


173 


5.8 


227 


6.2 


180 


6.2 


228 


5.8 


181. 


5.7 


229 


6.4 


183 


6.5 


230 


5.8 


184 


6.6 


233 


6.4 


185 


7.1 


234 • 


5.5 


186 


7.3 


236 


6.9 


187 


6.9 


237 


6.8 



The carrpoimds of the exanples were also tested in a QCK^ binding 
assay as follows: 

The pancreatata were renoved from male guinea-pigs {200-300g; 
Dunkin Hartley) and placed in ice-cold HEPES buffer (pH 7.2 @ 21 
± 3* ) . Ihe pancreatata were homogenised in 40 ml ice-cold HEPES 
buffer using a polytron (BrinJonann, PTIO, setting 10). 4 x 1 second. 
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The hamogenate was centrifuged at 39,800g for 15 min at 4\ The 
supernatant was discarded and the pellet re-suspended using a 
Teflon-in-glass homogeniser in 20 voluines of fresh buffer and re- 
centrifuged as above. The final pellet was re-suspended using a 
Tfef Ion- in-glass homogeniser to a tissue concentration of 1 rog.ml'^ 
(original wet weight) , and filtered through 500 ^im pore-size I^ex 
inesh. 

The merhbranes (400pil; containing 0.375 \m ED134,308) are incubated 
for 150 minutes at 21 ± 3* in a final volume of O.Sml with HEPES 
buffer containing [^"l]-CX:Ke(S) (50^1; 200pM) and cotrpeting 
coEipound. Total and non-specific binding of [^^^I] -CCKfi(S) are 
defined using 50^1 of buffer and 50|il of lOOnM L-364,718 
respectively. The assay is terminated by rapid filtration through 
pre-soaked Whatman GF/B filters using a Brandell Cell Harvester. 
Ihe filters were washed (3 x 3ml) with ice-cold 50nM Tris HCl (pH 
7.4 at 4* ) and bound radioactivity is determined by counting (1 
min) in a gamma counter. 

Ihe results are set out in Table 3. 



wo 93/16982 



PCr/GB93/00346 



142 
TABLE 3 



Example CCK^ pKj Exairple CCK^ piq 



3 


5.3 


52 


6.0 


6 


4.8 


53 


5.3 


7 


5.4 


54 


5.9 


8 


5.3 


55 


6.6 


9 


5.1 


57 


6.7 


11 


4.9 


58 


6.4 


12 


5.7 


60 


5.2 


13 


5.5 


61 


5.3 


14 


5.1 


62 


4.8 


15 


4.7 


63 


5.1 


22 


5.3 


64 


5.1 


24 


5.2 


65 


5.9 


27 


5.4 


66 


5.4 


2& 


5.0 


67 


5.0 


30 


4.6 


69 


5.1 


32 


4.7 


70 


4.8 


33 


4.9 


71 


4;9' 


34 


5.5 


73 


5.4 


35 


4.9 


74 


4.9 


36 


5.5 


75 


5.4 


37 


5.1 


76 


5.3 


38 


5.2 


77 


5.2 


39 


4.9 


78 


5 1 


40 


5.1 


'79 


5.1 


41 


4.8 


80 


4.8 


42 


4.8 


81 


5.3 


44 


5.1 


82 


.5.3 


45 


5.3 


83 


4.9 


48 


5.1 


84 


4.9 


49 


4.9 


85 


5.0 


51 


5.5 


86 


5.6 



wo 93/16982 



PCT/GB93/00346 



143 

TABLE 3 (continued) 



Exanple CO^ pKj Exanple CCK^ pKj 



87 


5.0 


122 


5.1 


88 


4.9 


123 


5.6 


89 


5.3 


124 


5.3 


90 


4.8 


125 


4.9 


91 


4.7 


126 


5.3 


92 


5.8 


127 


4.8 


93 


5.8 


128 


5.1 


94 


5.2 


129 


4.9 


95 


5.1 


130 


5.0 


96 


5.5 


131 


5.0 


97 


5.1 


132 


5.0 


98 


5.2 


133 


5.2 


99 


5.0 


134 


5-4 


100 


5.3 


135 


5.1 


101 


4.9 


137 


5.2 


102 


5.3 


138 


5.2 


103 


5.2 


139 


5.2 


104 


5.2 


140 


5.2 


105 


5.3 


141 


4.8 


107 


4.5 


142 


5.4 


108 


5.5 


143 


5.3 


111 


5.6 


144 


5.6 


112 


5.9 


145 


5.2 


113 


5.4 . 


146 


4.9 


114 


5.5 


147 


5.3 


115 


5.3 


148 


5.7 


117 


5.7 


149 


5.2 


118 


5.6 


150 


5.1 


119 


4.8 


151 


5.5 


120 


5.4 


152 


5.5 


121 


5.0 


153 


5.5 
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lABLE 3 (continued) 



Exanple CCK^ piq Exanple CCK^ pKj 



154 


5.5 


186 


4.6 


155 


5.2 


187 


5.2 


156 


5.3 


189 


5.9 


157 


5.7 


190 


4.9 


158 


5.1 


191 


5.1 


159 


5.7 


192 


5.0 


160 


5.1 


193 


5.2 


162 


5.6 


194 


5.1 


163 


5.9 


195 


5.9 


164 


4.4 


196 


5.9 


165 


5.3 


197 


5.7 


166 


5.2 


199 


5.9 


167 


5.0 


200 


5.5 


168 


4.8 


201 


5.1 


169 


5.7 


202 


4.9 


170 


5.2 


. 203 


5.2 


171 


5.8 


205 


5.3 


172 


5.6 


206 


5.7 


173 


5.4 


207 


6.6 


174 


6.2 


208 


5.7 


175 


5.3 


209 


5.3 


176 


4.7 


210 


5.1 


177 


5.8 


212 


5.1 


178 


4.9 


213 


5.1 


179 


5.0 


214 


5.5 


180 


4.4 


215 


4.5 


181 


4.9 


219 


5.6 


182 


5.3 


220 


6.3 


183 


5.1 


227 


6.3 


184 


5.1 


228 


5.4 


185 


4.9 


229 


5.5 
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CLAIMS 




vdierein 



W is a carboriyl, sulphonyl or sulphiryl group; and X is 
a carbonyl, sulphonyl or sulphinyl group or -C(0)-CH2- 
(in which the carbonyl group is bonded to Y), provided 
that at least one of W and X contains carbonyl, • 

Y is R7-0- or R7-N(R8)- (wherein R7 is H or Q to .C15 
hydrocarbyl, up to two carbon atoms of the hydrocarhyl 
moiety optionally being replaced hy a nitrogen, oxygen or 
sulphur atom provided that Y does not contain a -O-O 
groxjp, and Re is H, to C3 alkyl, carboxyniethyl or 
esterified carboxymethyl ) , 

Z is selected from 

i) -0-R^ 

wherein R^ is H, Cj to C alkyl, phenyl, substituted 
pherylr benzyl or substituted benzyl; 

ii) Q 

— H 

wherein Q is H, Q to b^drocartyl, or -R^q-U, vdierein 
Rio is a bond or to C3 alkylene and U is aryl, 
substituted aryl, heterocyclic, or substituted 
heterocyclic, 
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Q Rii Ri2 
— N- (CH ) a- (CH2 ) bH Q ' 

f 

T 

vioerein a is 0 or 1 and b is from 0 to 3, 
R„ is H or iteth/1, 

Ri2 is H or methyl; or R- is CH^.^ and Q' is absent; or 
Rn and R12 are linked to form a 3- to 7-meiribered ring, 

Ri3 is- a bond or Cj to C5. hydrocarbylene, 

G is a bond, -CHOH- or -C (0) • 

Q' is as recited above for Q or 
-Rio-{C(0))^-L-(C{0))e-R. (vAierein and Rio are as 
defined above, L is 0, S or -UiR^^)-, in vdiich R,4 is 
as defined above for R^, and d and e are 0 or 1, 
provided that d+e<2) ; or Q' and R;:, together with the 
carbon atom to which they are attached, form a 3- to 
7-roernbered ring, 

Q is as defined above; or Q and R;2 together form a 
group of the formula, - {CH^) r^- {CH.) g- wherein V is 
-S-, -3(0)-, -S(0)^-, -CH.-, -CHOH- or -C(0)-, f is 
from 0 to 2 and g is from 0 to 3; or, vAien Q' is 
-Rio-U and U is an aromatic group, Q iray additionally 
represeit a methylene link to U, which link .is ortho 
to the Rjo link to U, . 



T is H, cyano, C, to C, . alkyl, -CH2OH, carboxy, 
esterified carboxy or amidated carboxy; or 
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^0 

^15 A— f 
iv) \ 

N N-RiQ— COOR9 

B 

v^erein A and B are independently a bond or to C3 
alkylene, provided that A and B together provide 
from 2 to 4 carbon atoms in the ring, R9 and Rio 
are as defined above, and R^s is as defined above 
for Rs 



or Z is absent and W is H, 

Ri is H, meth/1, halo, carboxy, esterified carboxy, 
anddated carbojy, carboj^ethy 1 , esterified carbaxymethyl 
or amidated carboxymettyl , 

R2 is selected from the groups recited above for Rj; or, 
\^en Z is absent and W is H, R;. may additionally 
represent -C(0)-Z' vAierein Z' is selected frcm the groups 
recited above for Z; or R, and R^ together form a second 
bond between the carbon atoms to which they are attached, 

R3 and R4 (or each R3 and group, when m or n is 2 or 
more) are independently selected from halo, amino, nitro, 
cyano, sulphampyl, to C allQ^l, Ci to Cj alkojQ^, 
carboxy, esterified carbo^v and amidated carboxy, 



and R^ are independently selected from H and the groups 
recited above for Rj 

m is from 0 to 4, provided that m is not more than 2 
unless R3 is exclusively halo, 

n is from 0 to 4, provided that n is not more than 2 
unless R4 is exclusively halo. 
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of a phantaceutically acceptable salt thereof, for use in therapy. 



W is a carbor^l, sulphonyl or sulphinyl grotjp, and X is 
a carbonyl, sulphonyl or sulphinyl group or -C(0)-C3i2-- 
(in which the carbonyl group is bonded to Y) , provided 
that at least one of W and X contains carbonyl, 

Y is or R7-N{R,)- (wherein R7 is H or to C15 

l^drocartyl, up to two carbon atoms of the hydrocarbyl 
moiety optionally being replaced a nitrogen, osQ^gen or 
sulphur atom provided that Y does not contain a -0-0- 
group, and R^ is H, C . to C, alkyl, carboj^roetlyl or 
esterif ied carboxymeth/1) , 

Z is selected from . , 

i) -0-R. 

vdierein is H, C, to G alkyl, pheryl, substituted 
phenyl, benzyl or substituted benzyl; 

ii) Q 

1 

— 

vSierein Q is H, to Q hydrocarbyl, or -R,o-U, wherein 



2. 



A corrpound of the formula 




v^erein 



Rio is a bond or C: to C. alkylene and U is aiyl, 
substituted aryl, heterocyclic, or substituted 
heterocyclic, 
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? ^11 Rl2 



— N-(CH)a-(CH2)b- 
iii) 



-Q' 

G 
I 

T 

wherein a is 0 or 1 and b is from 0 to 3, 
Rii is H or methyl, 

Ri2 is H or metJr^l? or R^^ is CH^= and Q' is absent; or 
Rji and R12 are linked to form a 3- to 7-ineiTibered ring, 

Ri3 is a bond or Cj to Cr hydrocarbylene, 

G is a bond, -CHOH- or -C(0)" 



Q' is as recited above for Q or 
-Rio-(C(0))d-L-(C(0))e-R. (v^erein Ro and Rio are as 
defined above, L is 0, S or -NCR^)-, in vAiich R^^ is 
as defined above for R^, and d and e are'O or 1, 
provided that d+e<2) ; or Q' and R^^, together with the 
carbon atom to which they are attached, form a 3- to 
7-membered ring, 

Q is as defined above; or Q and R^j together form a 
group of the formula -{CHJj-V-CCHj)^- v*ierein V is 
-S-, -S(0)-, -3(0).-, -CH^-, -CHOH- or -C(0)-, f is 
from 0 to 2 and g is from 0 to 3; or, when Q' is 
-Rio-U and U is an aromatic group, Q may additionally 
represent a methylene link to U, which link is ortho 
to the Rio link to U, 



T is H, cyano, C. to C; alkyl, -CH2OH, carboxy, 
esterified carboxy or amidated carboxy; or 
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iv) 



^-RlQ— COOR9 



B' 



vdierein A and B are ind^endently a bond or Cj to C3 
alkylene, provided that A and B together provide 
from 2 to 4 carbon atcms in the ring, and Rjq 
are as defined above, and Rjg is as defined above 
for 

or Z is absent and W is H, 

Rj is methyl, halo,, carboxy, esterified carbojc^, 
amidated carboxy, carboxymethyl, esterified carboxymetlyl 
or amidated carboj^nnrethyl, 

R2 is selected from the groups recited above for R^; or, 
when Z is absent and W is H, R. nay additionally 
represent -C(0)-Z' wherein Z' is selected from the groups 
recited above for Z; or R and R_. together form a second 
bond between the carbon atans to which they are attached, 

R3 and R4 (or each R, and R. group, when m or n is 2 or 
more) are independently selected from halo, amino, nitro, 
cyano, sulphamqyl, to C alkyl, to C3 alkoxy, 
carboxy, esterified carbojy and amidated carboxy, 

R5 and Re are independently selected from H and the groups 
recited above for R3 

m is from 0 to 4, provided that m is not itore than 2 
unless R3 is exclusively halo, 

n is from 0 to 4, provided that n is not irore than 2 
unless R4 is exclusively halo, 
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or a pharmaceutically acceptable salt thereof, provided that 

if one (but only one) of and is nethyl, m and n are 
not both 0, 

2 is not methojq^ yitien Y is irethoKy, 

Z and Y are not trans to each other vdien Z is Re-O- and 
Y is R7-C>- , and 

if Z is absent and R^ and R. are both H, Y is not R7-0-. 

3. A conpound according to claim 1 or claim 2 wherein R7 is 
Cfc to Cs straight or branched chain alkyl, or R25-(CH2)p-, vAierein 
R25 is selected from phenyl, • 1-naphthyl, 2-naphthyl, indolyl, 
norbomyl, adamantyl or cyclohe>Qrl, and p is from 0 to 3. 

4 . A conpound according to any preceding claim vAierein W is 
carbonyl and X is sulphoiiyl. 

5 . A conpound according to ai^ of claims 1 to 3 wherein W is 
carbonyl and X is carboiiyl. 

6 • A corrpound according to any of claims 1 to 3 vdierein W is 

sulphonyl and X is carbonyl. 

7 . A carrpoxond according to any preceding claim wherein R^ and 
R2 are both H. 

8 . A conpound according to any preceding claim wherein m and 
n are both 0, 

9. A pharmaceutical conposition conprising a conpound 
according to any preceding claim, together with a pharmaceutically 
acceptable diluent or carrier. 

10. A method of naking a conpound according to claim 2 
wherein W is carbonyl. said method including the step of reacting 
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a canpound of the foxmila 




with a ccnpound of formula YH, viierein Y is as defined in claim 2. 

11. A method of naking a cotrpound according to claim 2 

vdierein W is sulphonyl, said method conprising the step of reacting 
a conpound of the formula 




vd.th a ccnpound of the formula R,-Hal, wherein Hal represents a 
halogen atom and R, is as defined in claim 2, and then reacting the 
product with an alkoxide. 

12. A method of naking a conpound according to claim 2 

v4aerein W or X is sulphinyl. said method conprising the step of 
. reacting a ccnpound of the fomula: 



o 
tf 

HN — S 




with a conpound of the formula R-Hal, wherein Hal represents a 
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halogen atczn and R, is as defined in claim 2 , and then reacting the 
product vdth an alkoxide. 

Q 13 . A method of making a pharmaceutical composition according 

to claim 9, ccnprising mixing a conpound according to any of claims 
^ 1 to 8 with a phantaceutically acceptable diluent or carrier. 
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